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rpHE  design  of  the  author,  in  the  prepanition  oi  this  work,  htm 
-*-  been  to  fnmish  a  text-bocA  on  the  subject  of  arithmetic,  com- 
plete not  only  as  a  treatise,  but  as  a  comprehensiye  manual  for  the 
clasB-room,  and,  therefore,  embodying  every  necessary  form  of 
illustration  and  exercise,  both  oral  and  teritten.  Usually,  Diis  sub- 
ject has  been  treated  in  such  a  way  as  to  form  the  contents  of  thru 
or  fHore  gradsd  toxt^ook»,  the  oral  exerdses  being  placed  in  a 
separate  volusoe.  In  the  present  treatise,  however,  the  vihoU 
mtbject  is  presented  in  aU  its  different  grades ;  and  the  oral,  or  men- 
tal, arithmetic,  so  called,  has  been  inserted,  where  it  logically  and 
properly  belongs,  either  as  introductory  to  the  enunciation  of  prin- 
ciples or  to  the  statement  of  practical  ralee^-the  treatment  of  every 
topic  from  tl»  beginning  to  the  end  of  the  book  bdng  thoroughly 
indudiwe. 

In  this  way,  and  by  carefully  constructed  analy9e$y  applied  to  all 
the  various  processes  of  mental  arithmetic,  the  pupil's  mind  cannot 
fiiil  to  become  thoroughly  imbued  with  clear  and  accurate  ideas  in 
respect  to  each  particular  topic  before  he  is  required  to  learn,  or 
apply  to  written  examples,  any  set  rule  whatever.  The  intellect  of 
the  pupil  is  thus  addressed  at  every  step ;  and  every  part  of  the 
instruction  is  made  the  means  of  effecting  that  mtrUal  development 
which  constitutes  the  highest  aim,  as  well  as  the  most  important 
mmUy  ei  every  branch  of  education. 

This  mo^  of  treatment  has  not  only  the  advantage  of  logically 
training  the  pupil's  mind,  and  cultivating  his  powers  of  calculation, 
but  must  also  prove  a  eource  of  economy,  both  of  time  and  money, 
inasmuch  as  it  is  the  means  of  substituting  a  tingle  volume  for  an 
entire  emiee  of  text-books, 
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IV  PREFACE. 

As  the  time  of  many  pupils  will  not  permit  them  to  pursue  this 
Btudj  through  all  of  its  departments,  the  work  is  issued  in  ttoo  parts, 
as  well  as  in  a  single  volume.  This  will,  it  is  thought,  be  also  con- 
venient for  graded  (Mshoola^  in  supplykig  a  separate  book  for  classes 
of  the  higher  and  lower  grades  reepectiyelyy  without  requiring  an7 
unnecessary  repetition  or  review. 

The  author  feels  assured  that,  on  examinatioo,  this  work  will 
conmiend  itself  to  teachers  and  others,  by  the  careful  &nd  progres- 
sive grading  of  its  topics,  Ihe  clearoess  and  ocmciseness  of  its  defi- 
nitions and  rules,  its  improved  methods  of  ajuUyisis  and  op&ration, 
and  tho  great  number  aand  variety  of  its  progressively  arranged 
examples,  both  oral  and  written,  embodying  and  elucidating  all  the 
ordinary  business  transactions.  The  use  of  equaUons  as  a  form  of 
expressicm  in  these  examples  will  be  found  to  possess  many  advan- 
tages,  not  only  as  an  arithmetical  drill,  but  also  in  familiarizing  the 
pupil   with  the  use  of  algabraio  symbols^ 

All  obsolete  terms  and  discarded  usages  hava  been  studiously 
ig:nored,  and  many  novel  features  introduced,  &vorable  to  cleamees 
OS  well  as  brevity.  The  work  has  been  carefully  adapted,  in  other 
respects,  to  the  present  time,  recognizing  and  explaining  all  thd 
recent  changes  in  Custom-house  Business,  JSxehange,  etc.,  and  pre- 
senting, in  connection  with  the  examples  for  practice  under  each 
topic,  information  not  only  fresh  but  important. 

Attention  is  especially  called  to  the  manner  in  which  United 
States  Money  is  introduced  in  connection  with  the  elementary  rules ; 
to  the  comprehensive  treatment  of  all  tho  various  departments  of 
Percentage,  so  essential  at  the  present  time  in  commercial  transac- 
tions ;  to  the  articles  on  Measurements  and  Mensuration,  and  the 
vast  amount  of  valuable  information  given  in  connection  with  this 
part  of  the  subject  In  these  respects  this  part  of  the  work  will  be 
found  to  be  particularly  adapted  to  the  wants  of  High  Schools  and 
Academies,  as  well  as  of  Mercantile  and  Commercial  Colleges. 

The  Reviews  interspersed  throughout  the  book  will  be  found  to 
be  just  what  is  needed  by  the  student  to  make  his  progress  suro 
at  each  step,  and  to  give  him  comprehensive  ideas  of  the  subject 
as  he  advances.    Carefully  constructed  Synopses  have  also  been 
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inserted,  with  tlie  Tiew  to  afford  to  both  teacher  and  pupil  a  ready 
means  of  drill  and  examination,  as  well  as  to  present,  in  a  clear, 
concise,  and  lo^cal  manner,  the  relations  of  all  the  different  depart- 
ments of  the  sabject,  with  their  respective  tub-topics,  definitions, 
principks,  and  ndes, 

Qreat  pains  have  also  been  taken  to  make  this  work  superior  to 
all  others  in  its  typographical  arrangement  and  finish,  and  in  the 
general  tastef  ulness  of  its  mechanical  execution. 

The  author  takes  pleasure  in  acknowledging  his  indebtedness  for 
many  valnahle  suggestions  received  from  teachers  of  experience 
and  others  interested  in  the  work  of  education  ;  and  to  Henrj 
Kiddle,  A.  M.,  late  Superintendent  of  Schools  in  the  city  of  New 
York,  for  viduable  assistance,  especially  in  the  higher  departments 
of  Percentage,  and  for  important  suggestions  in  relation  to  other 
parts  of  the  work. 

How  nearly  the  author  has  accomplished  his  purpose,  to  ^ve  to 
the  public,  in  one  volume,  a  dear,  scientific,  and  complete  treatise  on 
this  subject,  combining  and  systematizing  many  real  improvements 
of  practical  value  and  importance  to  the  business  man  and  the 
0todent»  the  intell^eut  and  experienced  educator  must  decide. 

D.  W.  P. 


1  N  order  to  teach  any  subject  with  the  best  success,  the  instruc- 
-*-  tor  should  not  only  fully  understand  it,  in  all  its  principles  and 
details,  bat  should  also  clearly  perceive  what  particular  facuitiefl 
of  the  mind  are  concerned  in  its  acquisition  and  use. 

Arithmetic  is  pre-eminently  a  subject  of  practical  value ;  that  is, 
it  is  one  to  be  constantly  applied  to  the  practical  affairs  of  Bfe. 
But  this  is  true  only  in  a  limited  sense.  Very  few  ever  need  to 
apply  to  any  of  the  purposes  of  business  more  than  a  small  part  of 
the  principles  and  rules  of  calculation  taught  in  the  text-books. 
Every  branch  of  business  has  its  own  requirements  in  this  respect, 
and  these  are  all  confined  within  very  narrow  limits. 

The  teaching  of  arithmetic  must,  therefore,  to  a  great  extent,  oe 
considered  as  disciplinary, — as  training  and  developing  certain 
faculties  of  the  mind,  and  thus  enabling  it  to  perform  its  functions 
with  accuracy  and  dispatch.  The  following  suggestittns,  having 
reference  to  this  twofold  object  of  arithmetical  instruction  are  pre- 
sented to  the  teacher,  as  a  partial  guide,  not  only  in  the  use  of  this 
text-book,  but  in  the  treatment  of  the  subject  as  a  branch  of 
education. 

Seek  to  cultivate  in  the  pupil  the  habit  of  self-reliance.  Avoid 
doing  for  him  anything  which,  either  with  or  without  assistance, 
he  should  be  able  to  do  for  himself.  Encourage  and  stimulate  his 
exertions,  but  do  not  supersede  them. 

Never  permit  him  to  accept  any  statement  as  true  which  he  does  ■ 
not  understand.    Let  him  learn  not  by  authority  but  by  demonstra- 
tion addressed  to  his  own  intelligence.    Encourage  him  to  ask 
questions  and  to  interpose  objections.    Thus  he  will  acquire  that 
most  important  of  all  mental  habits,  that  of  thinMngfar  himself. 


suaaBBTiOKS  to  tbaohbbs^  yii 

Garef nllj  discriiniiiAte^  in  the  iiistniction  and  exerdses,  m  it 
wUch  faculty  is  addiessed,— whejbher  that  of  analpsis  or  reammnff, 
or  that  of  taleulation.  Each  of  these  requires  peculiar  culture,  and 
each  has  its  appropriate  period  of  dev^opment.  In  ike  firH  titage 
of  arithmetical  iiistnieticai«  eakMiation  should  be  chiefly  addressed, 
and  analym  <x  reasoning  employed  only  after  some  progress  has 
been  made,  and  then  very  slowly  and  progressively.  A  young 
ihild  will  perform  many  operati<ms  in  calculation  which  are  far 
bqyond  its  powers  of  analysis  to  explain  thoroughly. 

In  the  exercise  of  the  calculating  faculty,  the  examples  should  be 
rapidly  performed,  without  pause  for  explanation  or  analysis ;'  and 
they  should  have  very  great  variety,  and  be  carefully  arranged 
so  as  to  advance  from  the  simple  and  rudimental  to  the  complicated 
and  difficult. 

In  the  exercise  of  the  analytic  faculty,  great  care  should  be  taken 
that  tiie  processes  do  not  degenerate  into  the  mere  repetition  of 
farmvloB.  These  forms  of  expression  should  be  as  simple  and  con- 
cise as  possible^  and  should  be,  as  &r  as  practicable,  expressed  in 
the  pupil's  own  language.  Certain  necessary  points  being  attended 
to»  the  predse  f  orm  of  expression  is  of  no  more  consequence  than 
any  particular  letters  or  diagrams  in  the  demonstration  of  geomet- 
rical theorems.  Of  course,  the  teacher  should  carefully  criticise 
Uie  logic  or  reasoning,  not  so  as  to  discourage,  but  still  insisting 
upon  perfect  accuracy  from  the  first. 

The  oral  or  men^tal  arithmetic  should  go  hand  in  hand  with  the 
written.  The  pupil  should  be  made  to  perceive  that,  except  for  the 
difficulty  in  retaining  long  processes  in  the  mind,  all  arithmetic 
ought  to  be  oral,  and  that  the  slate  is  only  to  be  called  into  requi- 
sition to  aid  the  mind  in  retaining  intermediate  processes  and 
results.  The  arrangement  of  this  text-book  is  particularly  favora- 
ble for  this  purpose. 

DefimUion9  and  priMipUs  should  be  carefully  committed  to 
memory.  No  slovenliness  in  this  respect  should  be  permitted.  A 
definition  is  a  basis  for  thought  and  reasoning,  and  every  word 
which  it  contains  is  necessary  to  its  integrity.  A  child  should  not 
De  expected  to  frame  a  good  definition.   Of  course,  the  pupil  should 
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}3e  required  to  examine  and  criticise  the  definitions  given,  since  this 
will  condnce  to  a  better  understanding  of  their  full  meaning. 

In  conducting  recitations,  the  teacher  should  use  everj  means 
that  will  tend  to  avaken  tko^offht.  Hence,  these  should  be  great 
yariety  in  the  examples,  both  as  to  their  construction  and  phraso 
oilogy,  so  as  to  prevent  all  mechanical  ciphering  according  to  fixed 
IDethods  and  rules. 

The  BtUes  and  FormtUas  given  in  this  book  are  to  be  regarded  as 
summaries  to  enable  the  pupil  to  retain  processes  previously  ana- 
lyzed and  demonstrated.  They  need  not  be  committed  to  memcnry, 
since  the  pupil  will  have  acquired  a  sufficient  knowledge  of  the 
prindples  involved  to  be  aUe,  at  any  time,  to  construct  rules,  if  he 
has  properly  learned  what  precedes  them. 

In  the  higher  department  of  arithmetic,  the  chief  difficulty  ccm- 
rists  in  ^ving  the  pupU  a  clear  idea  of  the  natttre  of  the  business 
transactions  involved.  The  teacher  should,  therefore,  strive  by 
careful  elucidation,  to  imx)art  clear  ideas  of  these  transactions  before 
requiring  any  arithmetical  examples  involving  them  to  be  per- 
formed. When  the  exact  nature  of  the  transaction  is  understood, 
the  pupil's  knowledge  of  abstract  arithmetic  will  often  be  sufficient 
to  enable  him  to  solve  the  problem  without  any  (q>ecial  rule. 

The  teacher  should  be  careful  not  to  advance  too  rapidly.  The 
mind  needs  time  to  grasp  and  hold  firmly  every  new  case,  and  then 
additional  time  to  bring  its  new  acquisition  into  relation  with  those 
preceding  it.  Hence  the  need  of  frequent  reviews,  in  order  to  give 
the  pupil  a  comprehensive  as  well  as  an  accurate  and  permanent 
knowledge  of  this  subject. 

The  Synopses  for  Retiew  interspersed  throughout  this  work  are 
designed  for  this  purpose.  The  whole  or  a  part  of  a  Synopas, 
embracing  one  or  more  topics,  may  be  placed  upon  the  blackboard, 
and  the  pupil  required  to  give  briefly  but  accurately  the  siibdimsiofis, 
4eflnUio7is,  principies,  etc.,  involved  in  each.  By  this  means,  if 
farther  tested  by  questions,  a  thorough  and  well  clasGdfied  know- 
ledge of  the  whole  subject  will  be  permanently  impressed  upoa 
his  mind. 
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ARTICLE  1.  Arithmetic  is  the  Science  of  Nnm- 
-^^  bers,  and  the  Art  of  Compatation. 

Aa  B.  Bdencs,  Aritlimetlc  treats  of  the  nbtnie  and  prop«rtiM  of 
niunbera.  Ab  ut  art,  It  teachra  how  to  apply  a  knowledge  of  niun- 
bers  lo  practical  and  businesB  pnrpoaes, 

'  3.  A  Unit  is  one,  or  a  single  thing ;  as  ons,  one  boy, 
oue  year,  one  dozen. 

3.  A  Sumbet'  is  a  nnit,  or  a  collection  of  nnita  ;  ab 
one,  three,  jive  boya ;  it  answers  the  qnestion.  How  many? 

4.  An  Integral  Ifumber  or  Integer  is  a  nam- 
ber  which  expresses  whole  tbings ;  as  seven,  four  days. 

5.  The  Unit  of  a  Sumher  is  one  of  the  collection 
of  nnits  which  constitnte  the  number.  Thns,  the  unit 
of  twelve  is  one,  of  twenty  dollars  is  one  dollar. 

6.  A  Concrete  Number  is  a  nnmber  that  is  applied 
to  a  particalar  kind  of  object,  or  quantity ;  as  three 
houses,  fonr  doUars,  five  minutes. 

7>  An  Abstract  Sumber  is  a  nnmber  that  is  not 
applied  to  any  object ;  aa/our,  seven,  tight. 


2  DEFINITIONS. 

8.  Like  Numbers  are  such  as  have  the  same  kind 
of  unit,  or  express  the  same  kind  of  quantity.  They  may 
be  either  concrete  or  abstract :  as  eight  and  niney  six  dayi 
and  ten  days,  two  rods  five/ef^  and  five  rods  ihreQ/eeU 

9.  Unlike  Numbers  are  such  as  have  different 
kinds  of  units,  or  express  different  kinds  of  quantity ;  as 
ten  months  and  eight  miles;  seven  dollars  and  five  iarrels. 

10.  A  Scale  in  Arithmetic,  is  a  succession  of  unite, 
increasing  and  decreasing  according  to  a  certain  law,  or 
mle.    Scales  are  uniform  or  varying, 

11.  A  JJniform  Scale  is  one  in  which  the  law  of 
increase  and  decrease  is  the  same  throughout  the  entire 
succession  of  units. 

13.  A?  Varying  Scale  is  one  in  which  the  law  of 
increase  and  decrease  is  not  the  same  throughout  the 
entire  succession  of  units. 

13.  A  Decimal  Scale  is  one  in  which  the  law  of 
increase  and  decrease  is  uniformly  tek.^ 

EXEItCISES. 

14.  1.  How  many  units  in  two  ?  In  five  cents  ?  In 
six  dollars  ?    In  seven  acres  ? 

2.  What  is  the  unit  of  six  cents  ?     Of  nine  books  ? 

3.  Are  two  trees  and  five  trees  like  or  unlike  numbers  ? 

4.  Are  they  concrete  or  abstract?    Why? 

5.  What  kind  of  numbers  are  seven  and  nine?  Are 
five  acres  and  seven  cords  ?    Are  four  coats  and  six  coats  ? 

6.  Name  two  numbers  that  are  like  and  abstract. 

7.  Name  two  numbers  that  are  like  and  concrete. 

8.  Name  three  numbers  that  are  unlike  and  concrete. 


SOTA.TIOtr      ASD      KUHEB&TIOS 


On  TnaDuvi>.  Osi  HmiDBsii  mo  Eum. 

NOTATION   AND   NUMEBATION. 

15.  In  representing  numbers,  objecta  are  regarded  as 
arranged  in  groups  of  {ens  ;  hence  we  have  single  things, 
oTuniia;  nest, gronpa containing  few nnits, or iew;  next, 
groups  containing  ten  tens,  or  one  hundred;  and  again, 
groups  containing  ten  hundreds,  or  one  thousand,  etc. 

16.  This  method  of  grouping  is  called  the  Decimal 
System,  from  the  Latin  word  decern,  which  sigoifies  ten. 

17.  Notfxtion  13  a  method  of  writing,  or  represent- 
ing numbers  by  characters. 

18.  yumeration  ia  a  method  of  reading  numbers 
represented  by  characters. 


4:  NOTAIMON     AKD     NUMERATION. 

19.  The  nmnber  of  objeets  may  be  represented  by 
words  J  or  by  eharacters. 

20.  The  characters  may  be  either^z^r«5  or  Utters. 
21*  Figures  are  characters  used  to  express  numbers. 

22.  The  Arabic  Notation  is  the  method  of  "ex- 
pressing numbers  by  figures.  It  is  so  called  because  it 
was  inrented  by  the  Arabs. 

23.  This  method  employs  ten  different  character's^  or    ^^ 
figures,  to  represent  numbers,  viz. :  \  ^^  4^<v^^ 

Mgnres.   0,    1,   2,    3,    4,    5,  6,   7,    8,    9. 

Names.    Naught,  One,  Two,  Three,  Four,  Five,  Six,  Seven,  ISght,  Nine. 

24.  The  first  character,  or  cipher y  is  called  Naughty  or 
ZerOy  and  when  standing  alone,  has  no  value. 

The  other  nine  are  called  significant  figures,  because 
each  has  a  value  of  its  own.    They  are  also  called  digits. 

These  ten  characters,  when  combined  according  to  cer- 
tain principles,  can  be  made  to  express  any  number. 

25.  The  first  nine  numbers  are  each  represented  by  a 
single  figure^  and  are  called  units  of  the^rs^  order. 

26.  By  grouping  ten  ones,  or  units  of  the  first  order 
into  a  larger  collection,  there  is  formed  a  unit  of  the 
second  order,  called  ten^  which  is  represented  by  writing 
the  figure  1  with  a  cipher  after  it ;.  thus,  10. 

27.  In  the  same  manner  are  represented 


Two  tens,  or  Twenty,  by  20 
Three  tens,  or  Thirty,  "  30 
Four  tens,  or  Forty,  "  40 
Five  tens,  or  Fifty,      «  50 


Six  tens,  or  Sixty,  by  00 
Seven  tens,  or  Seventy,  **  70 
Eight  tens,  or  Eighty,  «  80 
Nine  tens,  or  Ninety,  "  90 
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)S8.  The  nxuftbem  be^ireea  ten  and  twenty  are  n^re- 
sented  bv^  writing  1  in  the  second  place,  and  ihe  Tuuts  in 
the  first  place*    Thna^ 


JSieTeii  1^ 

Twelre         12 
Thirteen       13 


Seventeen  17 
Eighteen  18 
Nineteen      19 


Fourteen  14 
Fifteen  16 
Sixteei^     16 

29.  In  like  manner,  the  numbers  between  20  and  30 
are  rquresented^  thaa.  If  f  it" 


Twenty-one  21 
Twenty-two  22 
Twenty-three   23 


Twenty-fonr  24 
Twenty-five  25 
Twenty-six     26 


Twenty-fleven  27 
Twenty-eight  28 
Twenty-nine     29 


30*  The  greatest  nnmbar  that  can  be  expressed  by 
ttpo  figures  is  99l 

SI.  By  grouping  ten  units  of  the  second  order,  or  ten 
tenSy  into  a  larger  collection,  there  is  formed  a  unit  of 
the  third  order,  called  a  hundred,  represented  by  writing 
the  figure  1  with  two  ciphers  after  it ;  thus,  100. 

3!S«  In  like  manner  are  represented 


3( 


Two  hundred 

by  200 

Six  hundred 

by  600 

Tlree  hundred 

«  300 

Seven  hundred 

**  700 

Four  hundred 

«  400 

Eight  hundred 

«  800 

Five  hundred 

"  500 

Nine  hundred 

«  900 

33.  The  numbers  from  one  hundred,  to  nine  hundred 
and  ninety-nine,  are  represented  by  writing  the  hundreds 
m  the  third  place,  the  tens  in  the  second  place,  and  the 
units  in  the^r^^  place. 

34.  The  greatest  number  that  can  be  expressed  by 
Viree  figures  is  999. 
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35.  Orders  of  Units  are  denoted  by  the  position 
of  the  figures  used  in  expressing  a  number. 

Thus,  532  represents  2  units  of  the  first  order,  3  units  of  the 
Becdnd  order,  ox  3  tens,  ipid  5  units  of  the  third  order,  or  5  huTidreds, 
4nd  is  read  five  hundred  and  thirty-twa 


36,  Principles. — 1.    Ten  units  of  any  order  in    ; 
number  make  one  unit  of  the  next  higher  order. 

2.  When  any  order  of  units  in  a  number  is  vacant,  the 
place  is  filled  with  a  ciplier. 

EXEncisEa. 

37.  Express  the  following  numbers  by  figures 


1.  One  hundred  twenty. 

2.  Four  hundred  eighty. 

3.  Seven  hundred  six. 

4.  Five  hundred  seven. 

5.  Seven  hundred. 

6.  Three  hundred  eight. 


7.  Six  hundred  ninety. 

8.  Eight  hundred  five. 

9.  Seven  hundred  ten. 

10.  Six  hundred  eleven. 

11.  Nine  hundred  seven. 

12.  Two  hundred  sixty. 


38.  Copy  and  read  the  following,  and  name  the  num- 
ber of  hundreds,  tens,  and  units  in  each  :  ' 


(1-) 

(2.) 

(3.) 

(4) 

(5.) 

(6.) 

67 

321 

190 

840 

592 

219 

85 

406 

761 

269 

904 

807 

77 

289 

345 

793 

531 

395 

98 

672 

402 

503 

762 

608 

39.  By  grouping  ten  units  of  the  third  order,  or  ten 
hundreds,  into  a  larger  collection,  there  is  formed  a  unit 
of  the  fourth  order,  called  a  thousand,  represented  by 
writing  the  figure  1  with  three  ciphers  after  it ;  thus,  1000* 
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40.  In  like  manner  are  represented 


Two  thousand  by  2000 

Three  thousand  "  3000 

Four  thousand  "  4000 

Five  thousanvl  ''  5000 


Six  thousand  by  6000 

Seven  thousand  "  7000 

Eight  thousand  ''  8000 

Nine  thousand  ''  9000 


41.  The  numbers  from  one  thousand,  to  nine  thousand 
j  nine  hundred  and  ninety-nine,  are  represented  by  writing 

;  thousands  in  tiie  fourtk  place,  hundreds  in  the  third  place, 

I  tens  in  the  second  place,  and  units  in  the^r^  place. 

Thus,  5304  represents  4  units  of  the  first  order,  0  anits  of  the 
«  second  order,  or  tens,  8  units  of  the  third  order,  or  hundreds,  and 

5  anits  of  the  fourth  order,  or  thouaandSt  and  is  read  five  thousand 
three  hundred  and  four. 

43.  The  greatest  number  that  can  b3  expressed  by  four 
figures  is  9999. 

j  43.  In  the  same  manner,  other  new  orders  are  formed 

to  represent  larger  numbers,  by  grouping  ten  units  of  the 
fourth  order  to  form  WiQffth  order,  or  tens  of  thousands ; 
and  ten  units  of  the  fifth  order,  to  form  the  sixth  order, 
or  hundreds  of  thousands,  etc. 

Thns,  432076  represents  6  units  of  the  frH  order,  7  units  of 
the  second  order,  0  units  of  the  third  order,  2  units  of  the  fourth 
order,  8  units  of  the  fifth  order,  and  4  units  of  the  sixth  order,  and 
is  read  four  hundred  thirty-two  thousand  and  seventy-siz. 

From  the  preceding  illustrations  it  is  obvious,  that 

44.  Moving  a  figure  one  place  to  the  left,  increases  ita 
representative  value  tenfold;  and, 

45.  Moving  a  figure  one  place  to  the  right,  diminishes 
its  representative  value  tenfold. 
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JBXJBBCiajSS, 

46.  Write  in  figures  and  read  : 

1.  Two  units  of  the  third  order,  four  units  of  the 
second  order,  and  three  units  of  the  first  order. 

2.  Five  units  of  the  fourth  order,  six  units  of  the  third 
order,  and  two  units  of  the  second  order. 

3.  Seven  units  of  the  fourth  order,  eight  of  the  second 
order,  and  three  of  the  first. 

4.  One  unit  of  the  third  order  and  four  of  the  second. 
6.  Three  units  of  the  fifth  order,  two  of  the  third,  and 

one  of  the  first. 

6.  Eight  units  of  the  fourth  order,  and  five  of  the 
second. 

7.  Two  units  of  the  sixth  order,  nine  of  the  fifth,  fou 
of  the  third,  one  of  the  second,  and  seven  of  the  first 

47.  Express  the  following  numbers  by  figures ; 

1.  Thirty-seven  thousand. 

2.  Sixteen  thousand  one  hundred. 

3.  Twelve  thousand  five  hundred  fifty. 

4.  Forty-nine  thousand  five  hundred  twenty-seven. 

5.  Fifteen  thousand  two  hundred  six. 

6.  Seventeen  thousand  twenty-four. 

7.  Sixty  thousand  six  hundred  eight. 

8.  Seven  hundred  twenty  thousand. 

9.  Two  hundred  forty  thousand  five  hundred. 

48.  Copy,  and  read  the  following,  naming  the  num 
ber  of  units  of  each  order : 


(1.) 

(2.) 

(3.) 

(4.) 

(5.) 

1542 

1020 

32507 

76387 

628031 

3473 

1256 

53106 

627324 

600320 
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49.  This  method  of  numeratioii  groups  the  successive 
orders  into  periods  of  three  figures  each.  The  periods 
are  commonly  separated  by  commas,  each  period  taking 
the  name  of  its  lowest  order,  as  shown  in  the  following 


Pbbiods. 


Numeration  Table. 
6th.       5th.      4th.        3d. 


2d.        1st. 


Name. 


q5 


o 


o 

1^ 


00 


O 


^ 

•«-» 

C 
P 


Orders 

OF  Units 

IN  THE 

Periods. 


OQ 

s 

13 


QQ 

n3 

Pi 
03     r^ 


OQ 


OQ 
OQ     r^ 


!3  g  d 


OQ 


OQ 

n3 

Pi 

OQ   n3 


QQ 


c3  g  a 


09 


53    g    fl 


i2 


QQ 


^ 


O 


03 

n3 
2 


03  <S 


MHP  WHt^  WcHt^  WHti  WHP  KHt) 


Number.       30,291,040,027,306,400 

The  number  is  read  30  quadrillion,  291  trillion,  40  billion,  27  mii- 
lion,  306  thousand,  400. 

1.  In  reading  numbers,  the  name  of  the  units  period  is  omitted. 

2.  Every  period  except  the  highest  must  contain  three  figures. 


50. 

The  names  of  the  periods  above  Quadrillions  are  : 

PsmoiM. 

Navbs. 

PKK10D8.                  NA1U8. 

7th 

Quintillions. 

15th        Tredecillions. 

8th 

Sextilh'ons. 

16th        Quatuordecillions. 

9th 

Septillions. 

17th        Quindeeillions. 

10th 

Octillions. 

18th        Sexdecillions. 

11th 

Nonillions. 

19th        Septendecillions. 

12th 

Decillions. 

20th        Octodecillions. 

13th 

XJndecillions. 

21st        Novendecillions, 

14th 

Duodecillions. 

22d          VigintiUions. 

10 


KOTATION     JlND     NUMERATION. 


P-4 

a 

r3 

-L 

A, 

WHti 

aH!=5 

WHP 

WHP 

3  4  1 

12  5 

0  0  4 

4 

0  4  4 

0  3  4 

3  3 

3  0  0 

3  3  0 

2  0  0 

2  2  0 

0  2  2 

5 

0  0  5 

5  0  0 

0  5  5 

61.  The  pupil  may  be  .         ^  g         .-^ 

required  to  prepare  and 
ari'ange  on  the  slate  or  on 
paper,  exercises  similar  to 
the  following. 

The  first  example  is 
read,  341. 

The  second,  is  read, 
125  thoiisand  and  4. 

The  third,  is  read,  4 
million  4A  thousand  and  34. 

The  fourth,  is  read,  33  million  300  thousand  330. 

The  diagram  may  be  prepared  at  first  for  only  two  or  three 
periods,  and  may  be  gradually  enlarged  to  five  or  six  periods. 

Each  pupil  may  be  allowed  to  dictate  an  example,  to  be  written 
and  read  by  the  whole  class. 

63.  Rule  fob  Notation. — Begin  at  the  lefty  and 
write  the  hundreds,  tens,  and  units  of  each  period  in  their 
proper  order,  filling  all  vacant  places  and  periods  with 
ciphers, 

63.  EuLE  FOR  Numeration^. — I.  Begin  at  the  right, 
and  separate  the  number  into  periods  of  three  figures  each. 

II.  Begin  at  the  left,  and  read  each  period  as  if  it  were 
units,  giving  its  name. 

HKEBCISES    JN    NOTATION   AND    NUMERATION. 

64.  Write  in  figures  and  read  : 

1.  Six  units  of  the  3d  order,  five  of  the  2d,  and  foTtt 
of  the  first. 

2.  Five  units  of  the  4th  order,  seven  of  the  2d,  and  six 
of  the  1 
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3.  Eight  units  of  the  4th  order  and  four  of  the  2d. 

4.  Fire  units  of  the  4th  order  and  eight  of  the  2d. 

5.  Three  units  of  the  5th  order^  six  of  the  4th^  four 
of  the  dd,  and  seven  of  the  1st. 

6.  Two  units  of  the  6th  order,  four  of  the  5th,  nine  of 
the  4th,  three  of  the  3d,  and  five  of  the  Ist. 

7.  Three  units  of  the  9th  order,  eight  of  the  7th,  four 
of  the  6th,  six  of  the  5th,  and  nine  of  the  1st. 

55,  Write  and  read  the  following  numbers  in  figures  : 

1.  Twenty-five  units  in  the  2d  period,  and  four  hun- 
di'ed  ninety-six  in  the  1st.  Ans.  25,496. 

2.  Four  hundred  thirty-six  units  in  the  4th  period, 
twelve  in  the  3d,  one  hundred  in  the  2d,  and  three  hun- 
dred and  one  in  the  1st. 

3.  Eighty-one  units  in  the  5th  period,  two  hundred 
and  nineteen  in  the  4th,  and  fifty-six  in  the  2d. 

4.  Nine  hundred  and  forty  units  in  the  seventh  period, 
eighteen  in  the  fifth,  and  one  hundred  and  three  in  the  3d. 

66,  Express  the  following  numbers  by  figures : 

1.  Twenty-six  thousand  twenty-six. 

2.  Fourteen  thousand  two  hundred  eighty. 

3.  One  hundred  seventy-six  thousand. 

4.  Four  hundred  fifty  thousand  thirty-nine. 
6.  Seven  million  thirty-six. 

6.  Five  hundred  sixty-three  thousand  four. 

7.  One  million  ninety-six  thousand. 

8.  Ten  million  ten  thousand  ten  hundred  ten. 

9.  Four  hundred  eighty-three  million  eight  hundred 
sixteen  thousand  one  hundred  forty-nine. 

10.  Ninety-nine  billion  thirty-seven  thousand  four. 
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Point  off  and  read  the  following  nnmbers 


1.  24835. 

2.  2474783. 

3.  31628045. 

4.  247843112. 


5.  100103. 

6.  63000008. 

7.  406270035. 

8.  3730016000. 


55.  Roman  Notation  employs  seven  capital  Ictteifi 
to  express  numbers.     Thus, 

LeUers.    I,       V,       X,        L,        C,        D,        M. 
Values.     1,        5,        10,       50,      100,     500,     1000. 

When  used  alone,  each  letter  has  its  fixed  value. 

Numbers  may  be  expressed  by  combining  these  letters 
ajcording  to  the  following  principles  : 

1.  Eepeating  a  letter  repeats  its  value. 

Thus,  XX  represents  20 ;  CCC,  300 ;  DD,  1000. 

2.  When  a  letter  is  placed  afler  one  of  greater  value,  itg 
f  alue  is  to  be  added  to  that  of  the  greater. 

Thus,  VI  represents  6 ;  XV.  15 ;  LXX,  70 ;  DC,  600. 

3.  When  a  letter  is  placed  before  one  of  greater  value, 
its  value  is  taken  from  that  of  the  greater. 

Thus,  IV  represents  4 ;  IX,  9 ;  XL,  40 ;  XC,  90. 

4.  When  a  letter  of  any  value  is  placed  between  two 
letters,  each  of  greater  value,  its  value  is  taken  from  tho 
•gum  of  the  other  two. 

Thus,  XrV  represents  14 ;  LIX,  59 ;  CXL,  140. 

5.  A  bar  or  dash  placed  over  a  letter  increases  its  value 
one  thousand  times. 

Thus,  X  represents  10000;  XC,  90000;  W,,  560000. 
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BBATIO] 

^. 

IStf 

Table  of  Bomak  Notation. 

I 

— 

1 

XVI 

^^ 

16 

C 

"^ 

100 

n 

— 

2 

XVII 

= 

17 

rwx 

1= 

119 

lU 

^^ 

3 

XVIII 

^z 

18 

CXJ 

= 

200 

IV 

— 

4 

XIX 

zn 

19 

CX^X 

= 

210 

V 

^z 

5 

XX 

ZIZ 

20 

D 

=:: 

500 

VI 

:zz 

6 

XXT 

^ 

21 

DCV 

:= 

606 

VII 

— 

.  7 

XXV 

=: 

25 

M 

^ 

1000 

vni 

nz 

8 

XXX 

=r 

30 

MDL 

= 

1550 

IX 

zzz 

9 

XXXIV 

=r 

34 

MDCLXVI 

:zi 

1666 

X 

— 

10 

XL 

= 

40 

MXCIX 

= 

1099 

XI 

^3 

11 

L 

— 

50 

XXV 

zz: 

25000 

xu 



12 

LX 

:^ 

60 

cxx 

= 

120000 

XITI 

=r 

13 

liXX 

n: 

70 

CIiXIV 

=r 

164000 

XIV 

14 

LXXX 

.L_ 

80 

DLCXIi 

= 

550140 

XV 

^z 

15 

xc 

=2 

90 

MDXC 

""~ 

1000590 

MDCCCLXXX  =  1880,  one  thousand  eight  hundred  and  eighty. 

EXJBnCISJSS. 

56.  Express  by  Eoman  notation  : 


1.  Twenty-seven. 

7.  One  hundred  ten. 

0 

13.      318. 

2.  Forty-nine. 

8.  Five  hundred  fifty. 

14.       796. 

3.  Seventy-three. 

9.  Seven  hundred  forty. 

15.     1069. 

4.  Sixty-eight. 

10.  Nine  hundred  ninety. 

16.  25000. 

5.  Eighty-fonr. 

11.  Sixteen  hundred. 

17.  59300. 

6.  Ninety-seven. 

12.  Fifty  thousand  five. 

18.  87040. 

57.  Express  by  Arabic  notation  : 

1.  TiXVII. 

6.  DCLIII. 

11.  LtXCCCXLIV. 

2.  XCLXIV. 

7.  CXCIX. 

12.  XVDCCXLIX. 

3.  OXXXV. 

8.  VDLIX. 

13.  MMMMXC. 

4.  CCXLIX. 

9 
10 

.  DLX. 

14.  VMDCCXLIX. 

5.  MXIX 

.  XXXID. 

15.  MDXXVCDLXXXIX. 
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1.   Arithmetic.     3.  A  Unit.     3.  A  Number.     4.  An  In 
tegral  Number.     5.  Unit  of  a  Number.    6.  A  Concrete 
Number.    7.  An  Abstract  Number.    8.  like  Numbers. 
9.   Unlike  Numbers.      10.   A  Scale,      ll.  A  Uniform 
Scale.     12.  A  Yarpng  Scale.    13.  A  Decimal  Scale. 


1.  Dbfinitionb. 


2.  Mode  of  Rep- 

RESENTING 


^  1.  Decimal  Sjstem. 

2.  Notation. 

3.  Numeration. 
4  Figures. 
5.  Arabic  Notation. 

1.  Units  of  the  first    order. 

2.  **  '*  second  ** 
8.  *'  **  third  ** 
4      '*        "      fourth   '* 

5.  Numbers  between  ten  and  twenty  ; 
between  twe_  /  and  thirty. 

6.  Other  orders  and  numbers. 


3.  Order  of  Units — ^how  denoted. 


4.  Principles,  1  and  2. 

i  2. 


5.  Value    of       S  1.  How  increased. 

How  diminished. 


Figures. 


6.  PERI0D& 


1.  Of  how  many  figures* 

2.  How  separated. 

8.  Names  of  Periods  to    Quadrilliona 
4       **       "      "       beyond 
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7.  Rules. 


i  2. 


1.  For  Notation. 
For  Numeration. 


1.  How  expressed. 
8.  Roman  Nota-  I  2.  How  many  letters. 


TION. 


3.  Principles  1,  2,  S,  i,  and  5^ 
4  Table. 
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OJtAZ     EXEBCISE8, 


59.  1.  A  man  gave  5  dollars  for  a  hat,  and  9  dollars 
for  a  vest.    How  many  dollars  did  he  pay  for  both? 

2.  How  many  miles  are  4  miles  and  12  miles? 

3.  How  many  are  6  men  and  14  men  ?    15  and  7  ? 
4  How  many  are  14  and  5  ?    29  and  5  ?    24  and  5  ? 

5.  How  many  are  15  and  6?    21  and  6 ?    27  and  6  ? 

6.  How  many  are  7  and  12  ?    7  and  19  ?    7  and  26  ? 

7.  What  kind  of  numbers  are  9  pounds  and  14  pounds  ? 

8.  Can  9  balls  and  12  books  be  added  ?    Why  not? 

9.  Can  7  rods  and  10  rods  be  added  ?    Why  ? 

10.  How  many  are  4, 5,  and  7  ?  5,  7,  and  4  ?  4,  7,  and  5  ? 

11.  In  a  shop  are  15  men,  8  boys,  and  6  girls  at  work. 
How  many  persons  are  at  work  in  the  shop? 

12.  I  gave  7  cents  to  one  boy,  9  to  another,  and  6  to 
another.    How  many  cents  did  I  give  to  all  ? 

13.  Add  by  2's  from  1  to  31. 

Operation.— 1.  3,  5,  7.  9,  11, 13,  15, 17,  19,  21,  23,  25,  27,  29, 31. 


Add 

14.  By  2's  from  4  to  50. 

15.  By  3's  from  1  to  43. 

16.  By  3's  from  6  to  51. 

17.  By  4's  from  1  to  53. 

18.  By  4's  from  5  to  45. 


19.  By  5's  from    1  to  61. 

20.  By5'sfrom    7  to  82. 

21.  By  6's  from    0  to  72. 

22.  By  6's  from    2  to  80. 

23.  By  6's  from  10  to  88. 
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24.  Add  by  2'8  and  3*8  alternately  from  1  to  31. 
OPERATION.— 1,  3, 6,  8,  11, 13, 16, 18,  21,  S3,  26, 28,  31. 

25.  Add  by  3'b  and  4's  alternately  £rom  1  to  43. 
36,  Add  by  3'a  and  4's  alternately  from  0  to  56. 
27.  Add  by  S's  and  5'e  alternately  from  4  to  60. 
38.  Add  by  3's  and  5*8  alternately  from  7  to  63. 

DEFINITIONS   AND    PRINCIPLES. 

60.  Addition  is  the  procese  of  finding  a  number 

equivalent  to  two  or  more  numbers, 

61.  The  Sum  or  Amount  ia  the  number  obtained 
by  addition. 

63.  The  Sign  of  Addition  is  +.  It  is  r&adplus, 
and  signifies  inore ;  thus,  5  +  6  ia  read,  5  plus  6,  and 
means  that  5  and  6  are  to  be  added. 

63.  The  Sign  of  Equality  ia  =.  It  is  read 
equals,  or  equal  to;  thns,  5  +  6  =  11,  is  read  5  plus  6 
equals  11.     It  may  be  read  5  and  6  are  11. 

64.  An  Equation  is  an  expresaion  of  equality  be- 
tween two  numbers  or  sets  of  numbers. 

All  that  ia  written  be- 
fore the  sign  of  equality 
is  called  the  first  mem- 
ber of  the  equation,  all 
that  is  written  after  the 
sign  of  equality  is  called 
the  second  member. 

The  numbers  in  each 
member  are  called   the 
jjJV^UAiiuJN.  terms  of  the  equation. 
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Thus,  6  +  4  =  10,  is  an  equation,  and  is  read  6  plus  4  equals  10, 
and  means  that  tlie  sum  of  6  and  4  is  equal  to  10.  6  +  4  is  the 
first  member  of  the  equation,  and  10  is  the  second  member ;  and 
6,  4,  and  10  are  the  terms  of  the  equation. 

65.  Name  the  members  and  the  terms  of  each  of  the 
following  equations. 

5.  14+40=44+10 

6.  18  +  20=31+  7 


1.  9  +  12=21 

2.  14+10=24 


3.  26+  9=35 

4.  44+12=56 


66.  Principle. — Only  like  numbers  and  units  of  the 
same  order  can  be  added, 

exe:rcise8  , 

67.  The  teacher  should  read  the  first  member  of  the 
equation,  and  the  pupil  be  required,  as  promptly  as  pos- 
sible, to  give  the  second  member. 

The  expression  "=  ?  "  is  read  equals  how  many,  or  what, 

6+4  +  5=?  3  +  12+6=?  12  +  5  +  10=? 

74-0  +  2=?  6+4+10=?  15  +  2+4=? 

8  +  3  +  1=?  2  +  11+5=?  13  +  7+8=? 

9  +  2  +  4=?  8+  9+  3=?  16  +  5+   6=  ? 
7  +  6  +  5=?  3  +  12+7=?  18  +  0  +  10=? 

-^0  +  8  +  3=?  14+   7+  6=?  20  +  6+  8=  ? 


5+  8+  9=?  20+   7+  3=?  4  +  15  +  10=? 

9+  8+  5=?  8  +  12  +  10=?  8+  8^+  8=  ? 

8+   5+  9=?  11+  9+  1=?  9+  9+  9=? 

10+   7+  6=?  12+   7+   9=?  23  +  10+  6=  ? 

6  +  10+7=?  21  +  10+7=?  7  +  21  +  11=? 

11+  5+  8=?  24+  6+  5=?  14+  6  +  12=? 

15+  3  +  10=?  10  +  25+  9=?  26  +  10+  9=  ? 
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WSITTEy    EXERCISES. 

68*  When  the  sum  of  the  units  of  each  order  Is 
less  than  lO. 

1.  What  is  the  sum  of  421,  44,  303,  and  230? 

OPERATION.  Analysis. — Arrange  the  numbers  so  that  the 

421  units  of  the  same  order  stand  in  the  same  column. 

*  M  Begin  with  the  lowest  order  of  units,  and  add 

each  column  separately  ;  and  instead  of  saying,  3 

•^  ^  *'  units  and  4  units  are  7  units,  and  1  unit  are  8  units, 

23  0  pronounce  the  successive  units  only;  thus,  3,  7, 

rrrr  o  S,  the  sum  of  the  units,  which  write  in  the  units' 

9  9  o  oum.       , 

place. 

Next,  3,  7,  9,  the  sum  of  the  tens,  which  write  in  the  tens*  place. 
Lastly,  2,  5,  9,  the  sum  of  the  hundreds,  which  write  in  the  hun- 
dreds' place.    Hence  the  sum  is  998. 

Proof. — Add  the  columns  in  the  reversed  direction.  If  the  two 
results  agree,  the  work  is  probably  correct. 

Copy,  add,  and  prove. 


(a.) 

(3.) 

(4) 

(5.) 

304 

313 

241 

403 

462 

343 

520 

3052 

23 

124 

27 

4324 

6.  I  paid  3104  dollars  for  a  house,  450  dollars  for  repairs, 
and  234  dollars  for  painting.     What  was  the  whole  cost  ? 

69.  The  Sign  of  Dollars  is  I.  It  is  read  doUars. 
Thus,  $35  is  read  35  dollars  ;  19  is  read  9  dollars, 

70.  When  dollars  and  cents  are  written,  a  period  or 
point  ( . )  is  placed  before  the  cents,  or  between  the  dol- 
lars and  cents.   Thus,  17.25  is  read  7  dollars  and  25  cents. 

71.  Since  100  cents  make  11.00,  cents  always  occupy 
two  places,  and  never  more  than  two. 
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73.  If  the  number  of  cents  is  kss  than  10  and  ex- 
pressed by  a  single  figure,  a  cipher  must  occupy  the  first 
place  at  the  right  of  the  point.  Thus,  3  dollars  6  cents 
are  written  13.06;  1  dollar  6  cents  are  written  $1.05. 

73.  When  cents  alone  are  written,  and  their  number 
is  less  than  100,  either  write  the  toord  cents  after  the 
number,  or  place  the  dollar  sign  and  the  point  before  the 
number.     Thus,  75  cents  may  be  expressed,  $.75. 

74.  In  arranging  for  addition,  dollars  should  be  writ- 
ten under  dollars,  and  cents  under  cents,  in  such  order 
that  the  points  stand  in  a  vertical  line. 

The  sign,  I,  and  ih^  point  ( . )  should  never  be  omitted. 

75.  Eead  the  following  equations  : 


1.  112. +$8.  =$20. 

2.  125. +110.  =$35. 

3.  $3.25 +  $6.75 =$10. 


4.  $.75 +  $.20 =$.95. 

5.  $.60 +  $.40 =$1.00. 

6.  $14.08  +  $3.14=$17.22. 


76.  Express  the  following  by  proper  figures  and  signs  : 


1.  Nine  dollars  and  thirty  cents. 

2.  Thirty  dollars  and  ten  cents. 

3.  Eighty-four  cents. 

4.  Seventy-eight  cents. 

5.  Six  dollars  and  sixteen  cents. ' 


6.  7  dollars  and  26  cents. 

7.  9  dollars  and  5  cents. 

8.  19  dollars  and  7  cents. 

9.  69  cents ;  23  cents. 
10.  10  cents ;  6  cents. 


The  teacher  may  exercise  the  class  orally,  by  dictating  rapidly, 
but  distinctly,  similar  examples.  Thus,  Sign,  five,  three?  The 
prompt  response  should  be, "  Fifty-tliree  dollars  "  ($53).  Ques.  Sign, 
paint,  seven,  four f  Ans,  Seventy-four  cents  ($74).  Ques.  Sign, 
point,  naught,  eight  f    Am.  Eight  cents  ($.08),  etc. 

Also,  the  converse;  thus,  Ques.  '*Forty.five  dollars"  ($45)? 
Ans.  Sign,  fov/r,  fi/oe.  Ques,  Fifty-six  cents  ($.56)?  An^.  Sign, 
point,  fi/oe,  six,  Ques.  Nine  dollars  seven  cents  ($9.07)  ?  Ans,  Sign, 
nine,  point,  naught,  seven,  etc 
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77.  Copy 

and  add^ 

(1.) 

(2.) 

(3.) 

(4.) 

(3.04 

$24.12 

$105. 

$200.35 

2.21 

3.06 

32.14 

46.41 

.53 

12. 

.73 

1.02 

6.  What  is  the  sum  of  $.25,  $3.31,  $14.02,  and  $21. 

6.  What  is  the  sum  of  ten  dollars  and  twenty  cents, 
four  dollars  and  fifteen  cents,  forty-three  cents,  and  thir- 
teen dollars  ? 

7.  Bought  a  horse  for  $154,  and  sold  him  for  $35.75 
more  than  he  cost.     For  how  much  did  I  sell  him  ? 

8.  A  lady  paid  12  dollars  for  a  scarf,  3  dollars  and  25 
cents  for  a  fan,  two  dollars  for  a  pair  of  gloyes,  and  42 
cents  for  a  collar. ,  How  much  did  she  pay  for  all  ? 

It  is  not  the  design  to  teach  here,  the  principles  and  reductions  of 
Decimal  Currency,  fully  taught  in  another  place,  but  to  give  a  few 
hints  and  illustrations,  to  enable  the  teacher,  by  oral  instruction 
and  simple  written  exercises,  to  make  the  pupil  familiar  with  the 
vse  of  decimal  currency  in  common  business  matters. 

OBAL     BXEBCISBS. 

78.  1.  How  many  are  7  and  6  ?  13  and  6  ?  19  and  6  ? 
25  and  6?    31  and  6  ?    42  and  6 ? 
2.  How  many  are  9  and  7  ?    16  and  7  ?    23  and  7  ? 

Add 


3.  By  7's  from    1  to  71. 
4  By  7's  from    3  to  87. 

5.  ByS'sfrom    0  to  96. 

6.  By  8*s  from    6  to  102. 

7.  By9'sfrom    2  to  92. 

8.  By  9's  from  10  to  109. 


9.  By  lO's  from   0  to  120. 

10.  By  lO's  from  13  to  153. 

11.  Byirsfrom    1  to  100. 

12.  Byirsfrom   4  to  92. 

13.  Byl2'sfrom   0  to  144. 

14.  By  12'8  from   3  to  135. 
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13,  5,  6, 10,  and  3. 
12, 10,  2,  0,  and  9. 
27,  3,  10,  8,  and  7. 
36,12,  7,  4,  and  10, 
11, 12,  10,    9,  and    8 


Add  rapidly  the  following : 
16.      4,  6,    5,  3,  and   7.     20. 

16.  6,  4,    8,  2,  and   5.     21. 

17.  10,  9,    5,  3,  and   6.     22. 

18.  7,  3,  10,  9,  and    8.     23. 

19.  14,  5,    3,  6,  and  10.     24. 

Add  by  repeating  the  numbers, 

25.  2,  3,  4,  2,  3,  4,  2,  3,  4,  till  the  sum  =  63. 

26.  3,  4,  5,  3,  4,  5,  3,  4,  5,  till  the  sum  =  84. 

27.  2,  4,  6,  2,  4,  6,  2,  4,  6,  till  the  sum  =  96. 

Add  alternately, 

28.  5,  6,  5,  6,  5,  6,  5,  6,  tiU  the  sum  =  88. 

29.  6,  4,  6,  4,  6,  4,  6,  4,  6,  4,  till  the  sum  =  100. 

30.  7,  5,  7,  5,  7,  6,  7,  5,  7,  5,  tiU  the  sum  =  120. 

31.  8,  9,  8,  9,  8,  9,  8,  9,  8,  9,  till  the  sum  =  119. 

32.  What  is  the  sum  of  46  and  27  ? 

Analysis. — 46  is  4  tens  and  6  nnits,  and  27  is  2  tens  and  7  units; 
4  tens  and  2  tens  are  6  tens,  and  6  nnits  and  7  units  are  13  units,  tf^ 
o^  1  ten  and  3  units,  which  added  to  6  tens  make  7  tens  and  3  units,^;^ 
OT  73.  ^ 


33.  36  +  42=? 

34.  53+38=? 

35.  65+40=? 


39.  44+37=? 

40.  72  +  25=? 

41.  63  +  64=? 


36.  64+38=? 

37.  29  +  61=? 

38.  38  +  37=? 

42.  James  earned  44  cents  one  day,  and  52  cents  the  ^ 
next.     How  many  cents  did  he  earn  in  both  days  ?  4 

43.  Bought  a  pound  of  coffee  for  35  cents,  a  pound  of /^ 
fratter  for  28  cents,  and  a  pound  of  sugar  for  12  cents. 
What  was  the  cost  of  the  whole  ? 

44.  A  lady  bought  a  silk  dress  for  $28,  a  shawl  for  $16, 
and  had  $14  lefk.    How  much  money  had  she  at  first  ? 
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WRITTEN    EXBnCISBS. 

79*  When  the  sum  of  the  units  of  any  order 
equals  or  exceeds  lO. 

1.  What  is  the  sum  of  467,  536,  84,  and  705  ? 

OFBBATiON.  Analtsis. — Amjif^ug  the  numbers  as  before, 

4  5  7  begin  at  the  right  hand  and  add  the  colnmn  of 

g  3  5  units ;  thus,  5,  9, 15,  22  units,  equal  to  2  tens  and 

^  j^  2  units.    Write  the  2  units  in  the  units'  place, 

and  reserve  the  2  tens  to  add  to  the  next  column. 

*  ^  *^  Next,  adding  the  2  tens  reserved,  to  the  column 

17  9  2  Sum.      ^^  ^^'^  *^^*  ^»  ^^'  ^^*  ^^  *^***'  equal  to  1  hundred 

and  9  tens.    Write  the  9  tens  in  the  tens'  place, 
And  reserve  the  1  hundred  to  add  to  the  next  column. 

Lastly,  adding  the  1  hundred  reserved,  say  1,  8, 13, 17  hundreds^ 
equal  to  1  thousand,  and  7  hundreds,  which  write  in  hundreds'  and 
thousands'  places.    Hence  the  sum  is  1792. 

In  like  manner,  copy,  add,  and  prore, 

(2.)                  (3.)                   (4.)  (5.) 

276  miles.        876  feet.        $20.30  1145.24 

307     "              94  "               7.56  36.60 

638     "             142   ''             13.08  105.08 

425     "             507   "             25.  .75 


6.  Find  the  sum  of  1370.21,  12.49,  13.07,  and  $.94. 

7.  Find  the  sum  of  2008, 1400,  706,  300,  and  77. 

8.  If  4  loads  of  coal  weigh  respectively  1922,  1609, 
^100,  and  1873  pounds,  what  is  the  entire  weight  ? 

BuxE. — L  Write  the  numbers  so  that  figures  of  the  same 
^der  stand  in  the  sams  column. 

II.  Beginning  at  the  rights  add  each  column  separately y 
and  write  the  sum,  if  expressed  hy  one  figurey  under  the 
column  added. 
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HL  If  the  sum  of  any  column  consists  of  two  or  m^e 
figures,  write  the  unit  figure  under  that  columny  and  add 
the  remaining  figure  or  figures  to  the  next  column. 

Proof. — Add  each  column  in  the  reverse  direction.  If 
the  results  agree,  the  work  is  probably  correct, 

9.  The  Duke  of  Wellington's  anny  at  Waterloo  con* 
sisted  of  26661  infantry,  8735  cavalry,  6877  artillery,  and 
33413  allies.    What  was  the  whole  number  of  his  army? 

10.  Napoleon's  army  at  Waterloo  was  composed  of  in- 
fantry 48950,  cayaky  15765,  and  artillery  7732.  What 
was  the  whole  number  of  his  army  ? 

11.  Gave  1325  for  a  horse,  $275.50  for  a  carriage, 
$75.75  for  a  harness,  and  $20.62  for  a  robe.  What  was 
the  cost  of  the  whole  ? 

12.  Bought  a  pair  of  boots  for  $8.50,  an  umbrella  for 
$3.62,  a  pair  of  gloves  for  $1.25,  some  collars  for  $.75, 
and  a  hat  for  $4.    What  was  the  whole  cost  ? 

13.  A  lady  gave  $48.50  for  silk  for  a  dress,  $16.75  for 
the  trimmings,  and  $15.62  for  making.  What  was  the 
cost  of  the  dress  ? 


(14.) 

(15.) 

(16.) 

(17.) 

(18.) 

(19.) 

$99.84 

96256 

$117.76 

98304 

1728 

$675.84 

24.96 

6016 

29.44 

6144 

864 

168.86 

6.24 

376 

7.36 

384 

108 

10.56 

1.56 

141 

1.84 

24576 

81 

1.32 

12.48 

188 

3.68 

3072 

5296 

.96 

.98 

1504 

58.88 

144 

'3456 

2.64 

3.12 

752 

1.38 

49152 

432 

84.48 

22 
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20.  What  is  the  sum  of  5736  dollars  and  45  cents,  1000 
dollars  and  80  cents,  405  doUars  and  15  cents,  50  dollars 
and  9  cents,  and"  79  cents  ? 

21.  Find  the  sum  of  twenty-five  hundred  dollars,  420 
dollars  and  47  cents,  $23  and  fifty  cents,  $600,  and  ten 
Jollai's  and  eight  cents. 

22.  1  million  400  thousand  and  50  +  15  hundred  +  25 
thousand  +  120  thousand  6  hundred  and  14  =  ? 

23.  Paid  $3456  for  a  house,  $426. 75  for  painting  it, 
$2809.48  for  furniture.    What  was  the  cost  of  the  whole  ? 

24.  North  America  has  an  area  of  8825537  square  miles. 
South  America  6954131  square  miles,  and  the  West  In- 
dies 93810  square  miles.  What  is  the  ai«a  of  the  entire 
American  Continent  ? 

25.  A  man  owns  farms  valued  at  $62500,  city  lots 
worth  $10260,  a  house  worth  $21300,  and  other  property 
to  the  amount  of  $10500.  What  is  the  total  value  of  his 
property  ? 
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OXAL     ISXEItCISES. 

81*  1.  If  John  IB  15  years  old  and  G-eorge  is  6^  what  ii 
the  difference  in  their  ages  ? 

2.  How  many  are  16  cents  less  7  cents? 

3.  How  many  are  18  dollars  less  5  dollars? 

4.  How  many  are  14  less  6  ?    16  less  4  ?    12  less  5  ? 

5.  How  many  are  18  less  8  ?    20  less  6  ?    21  less  4  ? 

6.  Eive  balls  taken  from  11  balls  leaye  bow  many? 

7.  Six  cents  from  20  cents  leave  how  many  ? 

8.  What  kind  of  numbers  are  10  days  and  6  pounds? 

9.  Can  6  miles  be  taken  from  15  acres  ?    Why  not  ? 

10.  Can  8  dollars  be  taken  from  18  dollars ?    Why? 

11.  How  many  are  7  less  5  ?    17  less  5  ?    27  less  5  ? 

12.  How  many  are  9  less  6  ?    19  less  6  ?    29  less  6  ? 

13.  What  number  added  to  8  will  make  12  ? 

14.  What  number  and  9  make  13  ?    14  ?    15  ?    16  ? 

15.  Subtract  by  2's  from  24  to  0. 

Ofssation.— 24, 22,  20, 18,  16, 14,  12,  10,  8, 6,  4, 2, 0. 
In  the  same  manner,  subtract 


16.  By  2'8  from  25  to  1. 

17.  By  2's  from  31  to  3. 

18.  By  3's  from  30  to  0. 

19.  By  3's  from  37  to  1. 

20.  By  3's  from  40  to  4. 

21.  By  4's  from  44  fco  0. 


22.  By  4's  from  41  to  1. 

23.  By  4's  from  51  to  3. 

24.  By  5's  from  60  to  0. 

25.  By  5's  from  63  to  3. 

26.  By  6's  from  66  to  0. 

27.  By  6's  from  65  to  5. 
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28.  Count  by  4^s  from  2  to  58,  and  btuck  from  58  to  2. 

29.  Count  by  6's  from  1  to  61  and  back  to  1. 

30.  Count  by  G's  from  3  to  69  and  back  to  3. 

31.  Count  by  4^s  from  5  to  53  and  back  to  5. 

32.  Count  by  6's  from  7  to  67  and  back  to  7. 

DEFINITIONS. 

82.  Subtraction  is  the  process  of  finding  the  dif* 
ference  between  two  numbers. 

83.  The  Minuend  is  the  greater  of  the  two  num- 
bers. 

84.  The  Subtrahend  is  the  smaller  of  the  two 
numbers. 

85.  The  Difference  or  JRemainder  is  the  re- 
sult obtained  by  subtracting. 

86.  The  Sign  of  Subtraction  is  — .  It  is  read 
minus,  and  signifies  less. 

Wlien  placed  between  two  numbers,  it  indicates  that  the  one 
after  it  is  to  be  subtracted  from  the  one  before  it.  Thus,  12  —  7  is 
reftd  12  minus  7,  and  means  that  7  is  to  be  subtracted  from  12. 

8'5'.  A  Parenthesis  ( )  is  used  to  include  within 
it  such  numbers  as  are  to  be  considered  together.  A 
Vinculum  has  the  same  signification.     Thus, 

25  —  (12  +  7),  or  25  —  12  +  7,  signifies  that  from  26 
the  sum  of  12  and  7  is  to  be  subtracted. 

88,  Prin^ciples. — 1.  Only  like  numbers  and  units  of 
the  same  order  can  he  subtracted,  the  one  from  the  other. 

2.  The  minuend  musi  ie  equal  to  the  sum  of  the  subtra- 
hend and  remainder. 


SUBTBACTIOlSr.  25 

89.  To  be  given  in  the  same  manner  as  those  in  Art  67» 
14-9=?  24-  9=?  21—12=? 

15-6=?  11—  6=?  18—10=? 

22—8=?  17—12=?  22—  8=? 

13—7=?  23—  9=?  19-  7=? 


21—  9=?  16+  7—10=?  19—12  +  11=? 

26—  7=?  20+  9—  7=?  22—11  +  15=? 

20—12=?  23+  5—12=?  26-10  +  14=? 

25—11=?  24+  6—11=?  29—  8+  6=? 

What  is  the  difference  between 

17  and  4+6?        20  and  6+  6?        12+  5  and  24+3  ? 
24and9  +  5?        35and9  +  20?        27—  8andl4+8? 

18  and  7  +  7?   '     28  and  9+  9?        30-10  and    9  +  8? 

Similar  dictation  exercises  may  be  given  by  the  teacher. 

WRITTEN     EXEBCISES. 

90.  When  each.figrure  of  the  subtrahend  is  not 
greater  than  the  corresponding  ligrure  of  the  min- 
uend. 

1.  From  798  subtract  563. 

OPERATION.  Analysis. — ^Write  the  less  number  under  the 

Minaend       7  9  8    greater,  so  that  units  of  the  same  order  stand 
Subtrahend   5  63    in  the  same  column. 

Be^n  at  the  right,  and  subtract  each  order 

^?emalnder    2  3  5    ^f  ^^i^g  separately ;  thus,  3  units  from  8  units 

leave  5  units,  which  write  in  the  units'  place; 
6  tens  from  9  tens  leave  3  tens,  which  write  in  the  tens'  place ; 
5  hundreds  from  7  hundreds  leave  2  hundreds,  which  write  in  the 
hundreds'  place.     Hence  the  remainder  is  285. 

The  remainder  235  added  to  the  subtrahend  5G8  equals  798,  the 
minuend.    Hence  the  work  is  correct.    (Prin.  2.) 
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2C  SUBTRACTION. 

Copy,  subtract,  and  prove> 


(2.) 

(3.) 

(4.) 

(5.) 

MiBB6Dd           426 

573 

784 

837 

SnbtnOiend   214 

321 

434 

315 

(6.)  (7.)  (8.)  (9.) 

From  624  feet.       795  tons.       864  men.      $976 
Take  211    "        ^52    ''         ^13    "  t525 

91.  Before  subtracting  dollars  and  cents,  the  numbers 
must  be  written  as  in  Addition,  in  such  order  that  the 
points  will  stand  in  the  same  vertical  line. 

In  like  manner,  subtract  and  prove. 


10.  $54.26  from  $68.37. 

11.  2714  from  5945. 

12.  $30.52  from  $81.76. 

16.  $93.64—  $52.41=? 

17.  $270.59—  $40.16=? 

18.  $703.42— $501.30=? 


13.  1763  tons  from  3886  tons. 

14.  6245  feet  from  8569  feet. 

15.  7301  days  from  9625  days. 

19.  437615—213502=? 

20.  732740—  11520=? 

21.  242674—  32142=? 


Find  the  difference  between 


22.  1204  and  5379. 

23.  1320  and  1471. 

24.  8673  and  3560. 


25.  $57.46  and  $18. 00  4- $24. 25. 

26.  $50.20  +  $4.01  and  $76.31. 

27.  $98.76  and  $30.46 +  $43. 04. 


28.  From  five  thousand  seven  hundred  and  forty,  take 
3  thousand  and  30. 

29.  From  46  thousand  5  hundred  and  27,  take   12 
thousand  3  hundred  and  fourteen. 

30.  Two  men  bought  a  piece  of  property  for  $358.50, 
Oae  paid  $146.30  ;  how  much  did  the  other  pay? 
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31.  A  house  and  lot  sold  for  $7856,  whicli  was  one 
thousand  one  hundred  and  ten  dollars  more  than  the  cost. 
What  was  the  cost  ? 

32.  A  certain  city  has  a  population  of  246857,  which 
is  25324  more  than  it  had  last  year.  What  was  its 
population  laet  year  ? 

OJtAL     BXBBCISBB. 

92.  1.  A  man  having  $20,  paid  $7  for  a  hat,  and  $8 
for  a  vest.    How  many  dollars  had  he  left  ? 

AjiAiiTSis.— The  difference  between  ^0»  and  the  Bam  <tf  $7  and 
$8,  which  is  $5. 

2.  A  boy  had  25  cents,  and  gave  15  cents  for  a  slate 
and  10  cents  for  some  paper.  How  many  cents  had  he  lefb? 

3.  Ella  having  16  cents,  Jane  gave  her  9  more,  and 
James  gave  her  enough  to  make  her  number  36.  How 
many  did  James  give  her? 

4.  Subtract  by  7's  from  63  to  0. 


6.  By  7*8  from  80  to  3. 

6.  By  8's  from  64  to  0. 

7.  By  8's  from  85  to  5, 

8.  By  9's  from  90  to  0. 

9.  By  9's  from  86  to  5. 


10.  By  IVg  f rem  100  to  0. 

11.  By  ll's  from  119  to  9. 

12.  By  irs  from  125  to  4. 

13.  By  12's  from  129  to  9. 

14.  By  12*s  from  150  to  6, 


15.  Count  by  7's  from  2  to  86,  and  back  from  86  to  2- 

16.  Count  by  8's  from  4  to  100,  and  back  to  4. 

17.  Count  by  9's  from  7  to  115,  and  back  to  7. 
la  Count  by  lO's  from  16  to  136,  and  back  to  16. 

19.  Count  by  ll's  from  9  to  119,  and  back  to  9. 

20.  Count  by  12's  from  20  to  140,  and  back  to  20. 

21.  How  many  are  5  tens  less  3  tens  ?    50—30  t 
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22.  How  many  are  6  tens  less  4  tens  ?    60—40  ? 

23.  Prom  6  tens  5  units  subtract  4  tens  3  units. 

24.  From  8  tens  7  units  subtract  5  tens  6  units. 

25.  Prom  a  cask  containing  52  gallons,  27  gallons  were 
drawn  out     How  many  gallons  remained  ? 

Analysis. — The  difference  between  52  gallons  and  27  galloni 
27  is  2  tens  and  7  units.  2  tens  or  20  from  52  leaves  32,  and  7  from 
82  leaves  25.    Hence  25  gallons  remained  in  the  cask. 

26.  Prom  a  piece  of  cloth  containing  46  yards,  24  yards 
were  cut.     How  many  yards  were  left  ? 

27.  A  man  bought  a  watch  for  $40,  and  a  chain  for 
$15,  and  sold  both  for  $63.     How  much  did  he  gain  ? 

28.  How  many  are  6  and  40,  less  5  and  20  ? 

29.  How  many  are  7  and  30,  taken  from  5  and  50  ? 

30.  Eighteen  plus  12  equals  40  minus  how  many  ? 

31.  Twenty-two  plus  15,  equals  how  many  plus  10? 

32.  William  having  75  cents,  gave  25  cents  for  a  book 
and  20  cents  for  a  slate.     How  many  cents  had  he  left  ? 

33.  A  farmer  sold  a  horse  for  $96,  which  was  $23  more 
than  the  horse  cost.     What  did  he  cost  ? 

Find  the  mnitted  term  in  the  following  equations: 


34.  12+  8—  6=? 

35.  46  +  12—14=? 

36.  57—13+  8=? 
87.  60- (24 +  6)=? 

38.  28+  6=40—? 

39.  42—12=18+  ? 

40.  30  +  25=?  +40 

41.  27—11=19—? 

42.  36  +  16=60—? 


43. 

44. 
45. 

46. 
47. 
48. 
49. 
50. 
51. 


54-12: 

17  +  23: 

18  +  25: 

64—48: 
75-30: 

16  +  38: 
43+  ?  : 
80—?: 

22  +  54: 


:?  +12 

56—  ? 
23+? 

:30— ? 
:  ?  +U 
:60— ? 

:27+28 

:100— 40 

:64+? 
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OPKRATION. 

8  14  13 

DDnnend 

953 

Subtrahend 

674 

Bemainder 

279 

WHlTTJBir     JSXJEBCISBS. 

93.  When  any  figure  of  the  subtrahend  is  greater 
than  the  eorrespondiug  figure  of  the  minuend. 

1.  From  953  subtract  674. 

Analysis. — Write  the  numoers  as  before 
(90),  and  subtract  each  order  of  units  sepa 
rately. 

Since  4  units  cannot  be  subtracted  from  8 
units,  increase  the  3  units  by  a  unit  from  the 
next  higher  order,  or  10  units,  making  13  units 
4  units  from  13  units  leave  9  units,  which  write  in  the  units*  place. 
Since  1  of  the  tens  was  united  with  the  units,  there  are  4  tens  left. 
As  7  tens  cannot  be  subtracted  from  4  tens,  increase  the  4  tens  by 
a  nnit  from  the  next  higher  order,  or  10  tens,  making  14  tens. 
7  tens  from  14  tens  leave  7  tens,  which  write  in  the  tens'  place. 

Since  1  of  the  hundreds  was  united  with  the  tens,  there  are  8 
hundreds  left.  ^  hundreds  from  8  hundreds  leave  2  hundreds, 
which  write  in  the  hundreds'  place.    Hence  the  remainder  is  279. 

In  like  manner^  solve  and  prove  the  following  : 

(3.)  (3.)  (4.)  (5.) 


From 
Subtract 


Prom 
Take 


3273 

1425 

(6.) 
42670  miles. 
14384     " 


6345 
2462 


(7.) 
51062  acres. 

24300 


<< 


5702  7465 

4384  3270 

(8.) 
246700  feet. 
18030   " 


When  one  of  the  given  numbers  contains  cents,  and  the 
^her  does  not,  fill  the  vacant  places  with  two  ciphers. 


Prom 
Tfike 


(9.) 
$325.17 
84.36 


(10.) 
$279.00 
183.42 


(11.) 
$105.08 
67.00 


(12.) 

$7.00 

.84 
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Rule. — L  Write  the  subtrahend  under  the  minuend, 
placing  units  of  tlie  same  order  in  the  sums  column. 

n.  Begin  at  the  right,  and  subtract  the  units  of  each 
order  of  the  subtrahend  from  the  units  of  the  correspond- 
ing  order  of  the  minuend,  and  write  the  result  beneath. 

III.  If  the  units  of  any  order  of  the  subtrahend  are 
greater  than  the  units  of  tlie  corresponding  order  of  the 
minuend,  increase  the  latter  by  10,  and  subtract;  then 
diminish  by  1  the  units  of  the  next  higher  order  in  the 
minuend,  and  proceed  as  before. 

Proof. — Add  the  remainder  to  the  subtrahend,  and  if 
tlie  sum  is  equal  to  the  minuend,  the  work  is  correct. 

Instead  of  diminishing  by  1  the  nnits  of  the  next  higher  order  in 
the  minuendy  we  may  increase  by  one  the  nnits  of  the  next  higher 
order  in  ih»  stibtrahend. 


Subtract 

13.  20762  from  53120. 

14.  $73.16  from  $138. 

15.  $247  from  $382.28. 


Prom 

16.  $430.09,  take  $272.46. 

17.  15200  rods,  take  6472  rods. 

18.  120764  tons,  take  75028  tons. 


How  many  years  from  the  date  of  each  of  the  following 
events  to  the  present  year  ? 

19.  Figures  were  used  by  the  Arabs  in  the  year  890. 

20.  Decimal  fractions  were  invented  in  1464 

21.  Printing  was  invented  in  1441. 

22.  The  telescope  was  invented  by  GWleo  in  1610* 

23.  The  electric  telegraph  was  first  used  in  the  United 
States  in  1844. 

24.  The  first  passage  of  the  Atlantic  Ocean  by  steam 
was  in  1839. 
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What  is  the  difFerenoe  between 


28.  7620  and  12420? 

29.  $4027  and  $703.41? 

30.  $1076  and  $23^.50? 


25.  34726  and  47062  ? 

26.  57600  and  20012  ? 

27.  70361  and  1005  ? 

31.  2762  + 10341  and  45701  + 1200  ? 
S2.  3OOO  +  42301  and  720  +  1684  +  7342? 

33.  A  merchant  bought  a  quantity  of  goods  for  $1248.65, 
And  sold  them  for  $1540.     How  much  did  he  gain  ? 

34.  Sold  a  horse  for  $250. 75,  which  was  $28  more  than 
be  cost.     How  much  did  he  cost  ? 

35.  A  man  having  $15740.80,  gave  $5085  for  a  store, 
and  $7640.75  for  goods.     How  much  money  had  he  left? 

36.  If  a  piece  of  property  bought  for  $7086. 86  is  sold 
at  a  loss  of  $1562.09,  for  how  much  is  it  sold  ? 

Find  the  second  member  of  the  following  equations  : 

37.  12346  +  840  + 1046—3846=  ? 

38.  $210+$809.76— ($15.21 +  $308.76)=? 

39.  $600.09— $^6.25  +  $5682— $654=  ? 

40.  $1032.07+$68.05+$.98— $1000=? 

41.  476281—12672—8720+20000=? 

REVIEW. 

OMAI^     JSXAMPZB8. 

94.   1.  The  sum  of  two  numbers  is  46^  and  one  r* 
them  is  18 ;  what  is  the  other? 

2.  The  difference  of  two  numbers  is  16,  and  the  greatei 
is  32  ;  what  is  fche  less  ? 

3.  The  difference  of  two  numbers  is  24^  and  the  less 
is  26 ;  what  is  the  greater  ? 
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4.  A  boy  haying  28  peaches  gave  8  to  his  brother,  7  to 
his  sister,  and  lost  4 ;  how  many  had  he  left  ? 

6.  If  a  lady  buy  some  thread  for  10  cents,  some  needles 
for  5  cents,  and  some  ribbon  for  20  cents,  and  give  the 
clerk  50  cents,  how  much  change  should  he  return? 

6.  In  a  garden  are  47  fruit  trees ;  15  of  them  are  peach 
trees,  12  plum  trees,  and  the  remainder  pear  trees.  How 
many  pear  trees  are  there  ? 

7.  A  lady  having  3  ten-dollar  bills  and  1  five-dollar 
bill,  bought  a  bonnet  for  $11,  a  pair  of  gaiters  for  $7, 
and  a  scarf  for  13.    How  much  money  had  she  left  ? 

8.  A  man  died  at  the  age  of  64  years,  having  been 
married  36  years.    What  was  his  age  when  he  married  ? 

9.  In  a  public  school  there  are  75  pupils,  and  47  of 
them  are  girls ;  how  many  of  them  are  boys  ? 

10.  A  man  sold  25  sheep,  then  bought  12,  and  then 
had  20.     How  many  had  he  at  first  ? 

11.  A  merchant  gave  152  for  a  box  of  goods,  and  paid 
15  freight;  for  how  much  must  he  sell  them  to  gain  $15 ? 

12.  A  man  gave  his  watch  and  $10  in  money  for  a  har- 
ness valued  at  $75.    How  much  did  he  get  for  his  watch  ? 

13.  A  man  having  received  $45  for  labor,  paid  $15  for 
a  coat,  $7  for  a  barrel  of  flour,  and  $6  for  a  ton  of  coal. 
How  much  had  he  left  ? 

14.  A  man  bought  a  vest  for  $7,  a  pair  of  pants  for 
$12,  and  three  shirts  for  $9,  and  gave  in  payment  3  ten^ 
dollar  bills.    How  much  change  should  he  receive  ? 

Find  the  required  term  in  the  following  equations  : 


15.  42— (10  +  12)=? 

16.  9  +  16=30—? 

17.  36-14=15+? 


18.  36—8  +  9+12=? 

19.  7  +  16—8=22-? 

20.  14+28—16—9=? 
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WRITTEN    EXAMPLES. 

95«  1.  The  subtrahend  is  260346^  and  the  remainder 
72304.    What  is  the  minuend  ? 

2.  The  difference  is  $310.62,  and  the  minuend  $1206.28. 
What  is  the  subtrahend  ? 

3.  What  is  the  sum  of  4062  and  12356  increased  by 
the  difference  between  15000  and  975  ? 

4.  Prom  the  sum  of  23462  and  9030,  subtract  the  dif- 
ference between  34000  and  7640. 

5.  From  the  difference  between  19876  and  6032,  sub- 
tract the  difference  between  12000  and  673. 

6.  From  what  sum  must  $.62  be  taken  to  leave  a 
remainder  of  $14.60  ? 

7-  There  were  67374  miles  of  railway  in  the  United 
States  in  1872,  and  71564  miles  in  1873.  How  much 
Was  the  gain  in  one  year  ? 

8.  A  man  has  $10000.  How  much  must  he  add  to 
this,  to  be  able  to  pay  for  a  farm  worth  $13640  ? 

9.  Galifomia  contains  158933  square  miles,  and  Texas 
237321  square  miles.  How  much  larger  is  Texas  than 
California  ? 

10.  Mt.  Blanc  is  15572  feet  high,  and  Pike's  Peak 
12000  feet.    What  is  the  difference  in  their  height  ? 

11.  A  man  willed  $125000  to  his  wife  and  two  children. 
To  his  son  he  gave  $44675,  to  his  daughter  $26380,  and 
the  remainder  to  his  wife.     What  was  his  wife's  share  ? 

12.  A  merchant  of  Nashville  goes  to  New  Orleans  with 
$21600.  He  invests  $7638.50  in  groceries,  $3210.65  in 
crockery,  $1245.18  in  wooden  ware,  and  the  remainder  in 
hardwarg.     How  much  does  he  invest  in  hardware  ? 


34 


SUBTRACTION. 


13.  The  population  of  London  in  1870  was  3250000 ; 
of  New  York,  944292  ;  and  of  Brooklyn,  396099.  How 
mach  greater  was  the  population  of  London  than  of  New 
York  and  Brooklyn  ? 

14.  A  man  owns  property  valued  at  $75860,  of  which 
$45640  is  invested  in  real  estate,  $25175.75  in  personal 
property,  and  the  remainder  he  has  in  bank.  How  much 
has  he  in  bank  ? 

a5.  Three  persons  bought  a  hotel  valued  at  $42075. 
The  first  agreed  to  pay  $8375.50,  the  second  agreed  to 
pay  twice  as  much,  and  the  third  the  remainder.  How 
much  was  the  third  to  pay  ? 

16.  A  had  $725.40,  B  had  $180.36  more  than  A,  and 
G  had  as  much  as  A  and  B  together  minus  $214.  How 
much  had  C  ? 

17.  376  +  1684+573— (931  +  1000)=? 

18.  $27.62  +  $30.50— $14.00— $7.62=? 

19.  17300  +  6840— (5800  +  1386)=25300-.? 

20.  (48036— 7690)— (3600  +  1873)=18321+? 


96. 
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1.  DEFINmONS. 


2.  Pbinciflbs,  1  and  2. 

8.    Subtraction  of 
Dollars  and  Cents. 

4  Rule,  I,  n,  m 
5.  Proof. 


'  1.  Subtraction.    2.  Difference,  at 
Remainder.  3.     Minuend. 

4  Subtrahend.  6.  Sign  of 
Subtraction.  6.  A  Pareathesia, 
or  Vinculum. 


1.  How  the  numbers  sliould  be 
written. 

2.  If  one  number  contains  cents, 
and  the  other  does  not 


OBAIi     EXERCISES. 

97.  1.  If  a  man  earns  $3  a  day,  how  many  times  $3 
does  he  earn  in  4  days  ?  $3  +  $3  +  $3-|-l3  are  how  many? 

2.  There  are  7  days  in  1  week.     How  many  days  are 
there  in  3  weeks  ?   How  many  are  three  7's,  or  3  times  7  ? 

3.  There  are  4  pecks  in  1  bushel.    How  many  pecks 
in  4  bushels.    Four  4's,  or  4  times  4  are  how  many  ? 

4.  Is  the  result  the  same  whether  we  say  4  times  6, 
or  6  times  4  ? 

5.  What  is  the  difference  between  six  5's  and  five  6's  f 

6.  How  many  are  three  8's  ?    Eight  3's  ? 

7.  Add  by  2's  from  0  to  24. 

8.  Multiply  from  0  times  2,  to  12  times  2. 

Opebation. — 0  times  2  is  0,  once  2  is  2,  twiee  2  are  4, 3  times  2 
are  6,  4  times  2  are  8,  5  times  2  are  10,  and  so  on. 

9.  Subtract  by  2's  back  from  24  to  0. 

10.  Multiply  back  from  12  times  2  to  0  times  2. 

Operation.— 12  times  2  are  24, 11  times  3  are  22,  10  times  2  an^ 
%\  9  times  2  are  18,  8  times  2  are  16,  and  so  on. 

11.  Multiply  from  0  times  3  to  12  times  3,  and  back. 

12.  Multiply  from  0  times  4  to  12  times  4,  and  reverse. 

13.  Multiply  from  0  times  5  to  12  times  5,  and  reverse. 

14.  Multiply  from  0  times  6  to  12  times  6,  and  reverse. 
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Multiplication  Table. 


ll 

^ 

3 

4 

5 

[^  7 

8 

9  lO 

11  12 

a 

4 

6 

8 

10 

12  14 

16 

18  20 

22  24 

3 

6 

9 

12 

15 

18  21 

24 

27  30 

33  36 

4 
5 

8 

12 

16 

20 

24  28 

32 

36  40 

44  48 

10 

15 

20 

25 

30  35 

40 

45  50 

55  60 

6 

7 
8 

12 

18 

24 

30 

36  42 

48 

54  60 

66  72 

14 

21 

28 

35 

42  49 

56 

63  70 

77  84 

16 

24 

32 

40 

48  56 

64 

72   80 

88  96 

9 
10 

18 

27 

36 

45 

54  63 

72 

81   90 

99  108 

20 

30 

40 

50 

60  70  80 

90  100 

110  120 

11 

22 

33 

44 

55 

66  77 

88 

99  110 

121 1 132 

12 

24 

36 

48 

60 

72|84 

96 

108  120 

132  144 

DEFINITIONS. 

98.  Multiplication  is  the  process  of  taking  one  of 
two  numbers  as  many  times  as  there  are  units  in  the  other. 
Or,  it  is  a  short  method  of  adding  eqtml  numbers. 

99.  The  Multiplicand  is  the  number  to  be  mul- 
tiplied. 

100.  The  Multiplier  is  the  number  by  which  to 
multiply.  It  shows  how  many  times  the  multiplicand  is 
to  be  taken. 

101.  The  Product  is  the  result  obtained  by  the  mul- 
tiplication. 

The  maltiplic4Uid  and  multiplier  are  called  the  factors  of  the 
product. 
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103.  The  Sign  of  MtUtiplication  is  x .    It  is 

read  times,  or  multiplied  by. 

When  placed  between  two  numbers,  it  shows  that  they  are  to  be 
multiplied  together.    Thus  9  x  7  is  read  9  mtdtiplied  fty  7,  or  7  times  9. 

Since  changing  the  order  of  the  factors  does  not  change  the  re- 
salt,  9x7  maj  be  read,  7  times  9,  or  9  times  7. 

103.  Principles. — 1.  The  multiplier  is  always  rc-^ 
garded  as  an  abstract  number. 

2.  The  multiplicand  and  product  are  like  numbers,  and 
may  be  either  concrete  or  abstract. 

In  examples  containing  concrete  numbers,  the  concrete  nomber  is 
the  true  muUiplieand,  but  when  it  is  the  smaller,  it  is  often,  for 
convenience,  used  abstractly  as  the  multiplier. 

OBAL     BXEBCI8E8. 

104.  8x4=?  10x0=?  11x8=? 
7x7=?  9x  5=?  9x12=? 
6x9=?  7x11  =  ?  11x10=? 
0x5=?.  12x   6=?  10x12=? 

10x8=?  9x   7=?  9x11=? 


8x   8  +  10=?  10x10—14=?  15  X  2  +  15=? 

9x   4—10=?  7x12  +  16=?  11x11—  9=? 

12  X   6  +  15=?  8x   0—  7=?  12  X  0+25=? 

10x12—25=?  Oxl2x  8=?  10x12-16=? 

8x11—12=?  1x12+  8=?  12x11—12=1 

9x   9+19=?  12x10—30=?  12x12+  6=? 

1.  At  7  cents  each^  what  is  the  cost  of  5  pencils  ? 

Akalysib. — Since  1  pencil  costs  7  cents,  5  pencils  will  cost  5 
times  7  cents,  or  35  cents. 


A 


as  MULTIPLIOATIOiar. 

2.  What  is  the  cost  of  4  tons  of  coal^  at  #8  a  ton? 

3.  What  is  the  cost  of  5  hats,  at  15  a  piece  ? 

4.  At  9  cents  each,  what  will  3  melons  cost  ? 

5.  What  will  5  yards  of  gimp  cost,  at  11  cents  a  yard? 

6.  12  inches  make  a  foot.   How  many  inches  in  4  feet? 

7.  At  $4  a  cord,  what  will  9  cords  of  wood  cost  ? 

8*  Multiply  from  0  times  6  to  12  times  6,  and  reverse. 
•  9.  Multiply  from  0  times  7  to  12  times  7,  and  reverse. 

10.  Multiply  from  0  times  8  to  12  times  8,  and  reverse. 

11.  Multiply  from  0  times  9  to  12  times  9,  and  reverse. 

12.  What  cost  6  pairs  of  boots  at  tS  a  pair?    At  19  ? 

13.  At  8  cents  each,  what  cost  9  books  ?    10  books? 

14.  What  cost  9  barrels  of  flour  at  $9  a  barrel  ?  At  $10  ? 

15.  7  days  make  a  week.    How  many  days  in  7  weeks  ? 

16.  If  a  man  earn  $12  in  1  week,  how  much  will  he 
earn  in  8  weeks  ?    In  9  weeks  ? 

17.  Multiply  from  0  times  10  to  12  times  10,  and  reverse, 

18.  Multiply  from  0  times  11  to  12  times  11,  and  reverse. 

19.  Multiply  from  0  times  12  to  12  times  12,  and  reverse. 

20.  At  12  cents  a  yard,  what  cost  9  yards  of  calico? 

21.  What  cost  10  pounds  of  ginger,at  11  cents  a  pound  ? 

22.  At  $11  a  hundred,  what  will  11  hundred  posts  cost? 

23.  How  many  bushels  of  grain  can  be  put  in  8  bins, 
each  containing  12  bushels? 

24.  How  many  are  8  times  $4,  minus  $7  ? 

25.  How  many  are  7  times  9  pounds,  plus  10  pounds  ? 

26.  How  many  are  6  times  12  rods,  less  20  rods  ? 

27.  James  gave   5   cents  each  for  6   oranges.     How 
much  change  should  he  receive  from  50  cents  ? 

28.  How  much  more  than  $35  will  7  tons  of  coal  cost, 
at  $6  a  ton? 
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WRITTEN     BXEBCI8E8, 

105.  When  the  multiplier  eonsists  of  but  one 
order  of  units. 


1.  How  many  are  4  times  73  ? 


ian  oFSRA'noK. 
73 
73 
73 
73 


Akaltsis. — To  obtain  the  result  by  Addition. 

First  find  the  sum  of  four  8's«  or  4  times  3  units, 
which  is  12  units,  equal  to  1  ten  and  2  units. 
Write  the  2  units  in  the  units'  place,  and  reserve 
the  1  ten  to  be  added  to  the  sum  of  the  tens. 

Next,  the  sum  of  four  7*8,  or  4  time9  7  tens,  is 
28  tens,  and  28  tens  plos  1  tea  reserved  are  29 
tens,  or  2  hundreds  and  9  tens,  which  write  in  the 


8um     292 

hundreds'  and  tens'  place.    Hence  the  turn  is  292. 


HaltipUer  4 

Product     2  9  2 


2d  opkration.       Analysis. — In  this  operation,  the  multi- 
Hnkiplicand       7  3        plicand  73  is  written  but  once  ;  and  as  it  is  to 

be  taken  4  times,  write  the  multiplier  4  under 
it,  and  commence  at  the  right  to  multiply. 
4  times  3  units  are  12  units,  or  1  ten  and  2 
units.  Write  the  2  units  in  units'  place  and 
reserve  the  1  ten  to  add  to  the  product  of  the  tens. 

Next,  4  times  7  tens  are  28  tens,  and  28  tens  plus  1  ten  reserved 
are  29  tens,  or  2  hundreds  and  9  tens,  which  write  in  the  hundreds' 
and  tens'  places.  Hence  the  product  is  292,  equal  to  the  9wm  in  the 
first  operation. 


Solve  by  both  methods, 


2.  3  times  84. 

3.  4  times  135. 


6.  4  times  $204. 

7.  6  times  $425. 


4.  5  times  234. 

5.  6  times  352. 

8.  Multiply  4621  by  4 ;    by  5  ;    by  6  ;    by  7. 

9.  Multiply  3062  by  6  ;    by  7  ;    by  8  ;    by  9. 

What  is  the  product 

10.  Of  15642  by  6?    by  5?    by  7?    by  9? 
IL  Of  20372  feet  by  7 ?    by  9?    by  5?    by  6? 
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12.  What  cost  527  barrels  of  flour,  at  19  a  barrel  ? 

Although  $9  is  the  tt*ue  mvUiplicand^  for  convenience,  we  may 
use  9  for  the  multiplier,  and  527  as  the  multiplicand  (103,  Note), 
but  the  product  is  doUars,  since  the  true  multiplicand  is  dollars. 
This  is  obvious,  since  537  barrels  at  (1  a  barrel,  would  cost  $527, 
and  at  $9  a  barrel,  9  times  $527,  etc. 

13.  What  cost  326  tons  of  coal,  at  $6  a  ton  ? 

14.  What  cost  1238  cords  of  wood,  at  $5  a  cord  ? 

15.  What  cost  752  pounds  of  nails,  at  7  cents  a  pound? 

Opbration.— 7  cents  x  752  =  5264  cents  =  $52.64. 

When  either  factor  contains  cents,  the  product  is  cents, 
and  may  be  changed  to  dollars  and  cents  by  putting  the 
point  ( . )  two  places  from  the  right,  and  prefixing  the 
sign  (  i ). 

(16.)  (17.)  (18.)  (19.) 

Multiply     $43.72  $136.04  87  cents.  $2,06 

By  8  7       9  6 

Product     $349.76  $952.28  $7.83  $12.36 

20.  At  6  cents  a  pound,  what  cost  675  pounds  of  rice  ? 

21.  At  $4.37  a  yard,  what  is  the  cost  of  7  yards  of  cloth? 

22.  At  $124.50  an  acre,  what  will  5  acres  of  land  cost? 

23.  What  is  the  cost  of  8  building  lots,  at  $2015  each  2 

OMAZ     EXEBCISES. 

106,  1.  9  times  $12  are  $108.  Which  number  is  the 
Multiplicand  ?    The  Multiplier  ?    The  Product  ? 

2.  If  6  men  can  build  a  wall  in  7  days,  in  how  many 
days  can  1  man  build  it  ? 

Analysis. — It  will  take  1  man  6  times  as  many  days  as  it  will 
6  men,  to  build  the  wall;  and  6  tim^s  7  days  are  42  days.  Hence 
It  wiU  take  1  man  42  days. 
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3.  If  7  men  can  do  a  piece  of  work  in  10  days,  how 
many  days  will  it  take  1  man  to  do  the  same  work  ? 

4u  How  many  horses  will  consume  as  many  bushels  of 
oats  in  one  day  as  7  horses  will  consume  in  5  days  ? 

5.  If  3  barrels  of  flour  last  9  persons  4  months,  how 
long  will  the  same  quantity  of  flour  last  1  person  ? 

6.  If  a  man  earns  $18  a  week,  and  spends  19  for  board 
and  other  expenses,  how  much  will  he  save  in  8  weeks  ? 

7.  If  Henry  earn  $5  a  week,  and  James  $4,  how  much 
will  both  earn  in  7  weeks  ? 

8.  What  is  the  difference  in  the  cost  of  6  yards  of  rib- 
bon at  9  cents  a  yard,  and  of  6  yards  at  11  cents  a  yard? 

9.  What  will  be  the  cost  of  6  cows  at  $26  each  ? 

Analysis. — Six  cows  will  cost  6  times  $26.    6  times  6  units 
are  36  units,  or  3  tens  and  6  units,  and  6  times  2  tens  are  12  tens, 
which  plus  3  tens  and  6  units,  are  15  tens  and  6  units,  or  156 
Hence  6  cows  will  cost  $156. 

10.  What  cost  7  pounds  of  figs,  at  23  cents  a  pound  ? 

11.  What  cost  8  pounds  of  coffee,  at  42  cents  a  pound  ? 

12.  At  $36  a  ton,  what  will  6  tons  of  guano  cost? 

13.  At  $18  a  barrel,  what  will  9  ban-els  of  pork  cost  ? 

14.  At  $5  a  barrel,  what  are  33  barrels  of  apples  worth. 

15.  At  $7  a  week,  what  is  the  cost  of  21  weeks  board  ? 

16.  What  cost  20  pounds  of  beef,  at  12  cents  a  pound. 

17.  Two  men  start  from  the  same  place,  and  travel  in 
opposite  directions,  one  at  the  rate  of  6  miles  an  hour, 
the  other,  of  8  miles  an  hour.  How  far  apart  will  they  be 
at  the  end  of  6  hours  ?    8  hours  ?    9  hours  ? 

18.  A  woman  sold  a  grocer  5  pounds  of  butter  at  30 
cents  a  pound,  and  received  in  payment  12  pounds  of 
sugar  at  9  cents  a  pound.     How  much  was  still  due  her  ? 
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Find  the  second  member  of  the  following  equations  :  • 


19.  204-12—3x6=? 

20.  16-^7+4x0=? 

21.  7x12—6x11=? 

22.  60-(0x  12)4-15=? 
^3.  20x3  +  (40-7x5)=? 


24  3x0+4x7=? 

25.  (55- 7) -20^=  ? 

26.  (7  +  5)-(6  +  4)=? 

27.  14x0  +  45—15=? 

28.  100— 12x7  +  20— 4=:V 


WBITHEN    MXEBCISES. 

107.  Wben  the  multiplier  consists  of  two  or 
more  orders  of  units. 

1.  Multiply  678  by  46. 

OPEBATiON.  Analysis.— Write  the 

Multiplicand  6  7  8  numbers  as  before. 

MoltipUer  4  6  ^^^  ^  ^^  oomposed 

of  6  units  and  4  tens,  46 

iBt  Partial  Prod.    4068=678x6        times    any    number    is 

adPartialProd.2  71  2     =  6  78  X  40    equal  to  6  times  the  num- 

BntireProd.       31188  =  678x46     ber,  p^M«  4  tens,   or  40 

times  the  number. 
6  times  678  is  4068,  the 
first  partial  product.  4  tens  times  8  units  are  32  te7i>9,  or  3  hun- 
dreds and  2  tens.  Write  the  2  tens  in  the  tens'  place,  in  the  second 
partial  product,  and  reserve  the  3  himdreds  to  add  to  the  product 
of  hundreds. 

4  tens  times  7  tens  are  28  kuaidreds,  and  28  hundreds  plus  3  hun- 
dreds reserved,  are  31  hundreds,  or  3  thousands  and  1  hundred. 
Write  the  1  hundred  in  the  hundreds'  place  in  the  second  partial 
product,  and  reserve  the  3  thousands  to  add  to  the  product  ol 
thousands. 

4  tens  times  6  hundreds  are  24  thousands,  and  24  thousands  plus 
B  thousands  reserved,  are  27  thousands,  or  2  tens  of  thousands  and 
7  thousands,  which  write  in  the  second  partial  product.  The  sum 
of  the  partial  products  is  the  entire  product  31188. 

*  The  operations  of  multiplication  and  division,  indicated  by  si^s,  most  be 
performed  before  those  of  addition  and  subtraction,  unless  otherwise  indicated 
hj  a  parenthesis  or  vinculum. 


MULTIPLICATION.  4S 

In  Uke  manner,  multiply 


2.  473  by  27. 

3.  738  by  35. 

4.  609  by  56. 


5.  136.45  by  34;  by  47. 

6.  $70.65  by  55;  by  64. 

7.  $29.07  by  76 ;  by  82. 


EuLB. — L  Write  the  multiplier  under  the  multiplicand^ 
w  that  units  of  the  same  order  stand  in  the  same  column. 

When  the  mnltiplier  consists  of  one  figore. 

n.  Begin  at  the  right  and  multiply  the  units  of  each 
order  of  the  multiplicand  hy  the  multiplier.  Write  in  the 
product  the  units  of  each  result^  and  reserve  the  tens  to 
add  to  the  next  result. 

When  the  multiplier  consists  of  more  than  one  figure. 

m.  Multiply  the  multiplicand  hy  the  units  of  each  order 
of  the  multiplier  successively,  beginning  at  the  right,  and 
write  the  right-hand  figure  of  each  partial  product  under 
the  order  of  the  multiplier  used. 

The  sum  of  the  pwrtial  products  is  the  required  product. 

Pboof. — Review  the  work  carefully,  or  multipiy  the 
multiplier  by  the  multiplicand  j  if  the  results  are  the  same, 
the  work  is  probably  correct. 

When  there  are  ciphers  in  the  mnltiplier,  moltipl^  bj  the  sig. 
flificant  figures  only,  since  the  prodmct  of  anj  number  by  0  is  0. 

8.  Multiply  6432  by  75  ;  by  67 ;  by  136. 

9.  Multiply  23072  by  128 ;  by  243 ;  by  307. 

10.  Multiply  $420.06  by  204 ;  by  666;  by  408. 
What  is  the  yalue 

11.  Of  67  hogsheads  of  sugar,  at  $37.75  a  hogshead? 

12.  Of  2347  acres  of  land,  at  $136  an  acre  ? 

13.  Of  64  horses,  at  $219.75  each  ? 
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14.  What  will  be  the  cost  of  building  a  line  of  telegraph 
274  miles  long,  at  $967  a  mile  ? 

15.  If  1049  pounds  of  seed  cotton  be  raised  from  an 
acre  of  land,  how  many  pounds  will  386  acres  produce  ? 

16.  If  a  cotton  mill  manufactures  628  yards  of  cloth 
\  a  day,  how  many  yards  can  it  make  in  297  days  ? 

What  is  the  product 


17.  Of  2572  bushels  by  94  ? 

18.  Of  1403. 06  by  127? 

19.  Of  86072  pounds  by  208? 

20.  Of  316  times  $487.46  ? 

21.  Of  507  times  30975  days? 

22.  Of  325  times  6408  cents  ? 

29.  Find  the  cost  of  386  railway  coaches;  at  17034.75 
each. 

30.  What  cost  802  tubs  of  butter,  at  $27.08  each? 


23.  Of  370607  by  4071  ? 

24.  Of  600326  by  2645  ? 

25.  Of  730096  by  5006  ? 

26.  Of  2407068  by  3406? 

27.  Of  408091  by  2407  ? 

28.  Of  73069  by  46035  ? 


31.  236x63x28=? 

32.  439x0x142=? 


33.  1927x613x802=? 

34.  4605x2034x576=? 


35.  How  many  yards  of  shirting  in  49  bales,  each  bale 
containing  26  pieces,  and  each  piece  57  yards? 

36.  What  is  the  cost  of  128  barrels  of  beef,  each  con- 
taining 216  pounds,  worth  13  cents  a  pound  ? 

37.  Three  schooners,  ship  239  cords  of  wood  each,  and 
a  fourth  ships  248  cords.  What  is  the  value  of  the  whole 
at  $4.25  a  cord? 

38.  If  it  require  108  tons  of  iron  rail  for  1  mile  of 
riack,  how  many  tons  will  be  required  for  476  miles,  and 
what  will  be  its  value  at  $145  a  ton  ? 

39.  A  crop  of  cotton  was  put  up  in  472  bales,  the 
average  weight  of  which  was  588  pounds.  What  was  the 
weight  of  the  whole  crop,  ^n<J  its  value  at  18  cents  a  pound? 
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108*  To  multiply  by  the  factors  of  a  number. 

The  Factors  of  a  number  are  the  numbers  which 
multiplied  together  will  produce  it  Thus,  6  and  7  are 
factors  of  42 ;  2,  4,  and  5  are  factors  of  40. 

The  pupil  should  carefully  distiuguish  between  the  factors  and 
le  parts  of  a  number.  The  factors  are  mvUiplied,  but  the  parts 
are  added,  to  produce  a  number.  A  £eu;tor  is  alwajs  a  part,  but  a 
part  is  not  alwajs  a  £Eictor. 

Thus,  2  and  9,  3  and  6,  2,  3,  and  3,  are  fSactors  of  18 ;  but  the 
poHs  of  18  are  9  and  9>  10  and  8,  6  and  12,  7  and  11,  etc. 

109.  Principle. — The  product  of  any  number  of  fac- 
tors will  le  the  same  in  whatever  order  they  are  multiplied. 


1.  Multiply 

468  by  36. 

OPEBATION. 

36 

—  G  X  6,  or 

9 

X  4,  or  1 2 

X 

3. 

468 

468 

468 

468 

36 

6 

9 

12 

2808 

2808 

4212 

5616 

1404 

6 

4 

3 

16848 


16848 


16848 


16848 


It  will  be  observed  that  the  midtiplicand,  multiplied  by  the 
g^ven  multiplier,  or  by  any  set  of  factors  into  which  it  can  be  sepa- 
lated,  produces  the  same  result. 


ta  like  manner,  multiply 

2.  $73.04  by  48=8x6. 

8.  50076  by  72=6x4x3. 

4.  46502  by  84=7x4x3. 

6.  $206.14  by  96=4x4x6. 


6.  $780.91  by  108. 

7.  140086  by  120. 

8.  380509  by  144. 

9.  $457.52  by  240. 


A 
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EuLE. — ^I.  Separate  the  multiplier  into  two  or  more 

factors. 

II.  Multiply  the  multiplicand  by  one  of  the  factors y  the 
resultiiig  product  by  another  factor,  and  so  continue  until 
ill  the  factors  have  been  used. 

The  last  product  will  be  the  product  required, 

10.  What  will  56  acres  of  land  cost,  at  $164.50  an  acre? 

11.  At  28  cents  a  pound,  what  will  be  the  cost  of  24 
sacks  of  coffee,  each  containing  64  pounds  ? 

12.  What  is  the  value  of  107  pieces  of  cloth,  each  piece 
containing  42  yards,  at  $4.28  a  yard  ? 

IIO.  When  either  the  multiplicand  or  multi- 
plier,  or  both,  have  ciphers  on  the  rig^ht. 

1.  Multiply  286  by  100. 

OPERATION.  Analybis. — Since  removing  a  figure  <me  place  to 

2  8  6  the  left,  increases  its  value  ten  times  (44),  annex- 

2  Q  Q  ing  a  cipher  to  a  number  multipUes  it  by  10 ;  an- 

nexing  two  ciphers  multiplies  it  by  100,  etc.    Hence 

28  6  0  0  286  X  100=38600,  the  product  required. 

2.  Multiply  3240  by  600. 

OPERATION.  Analysis.— 3240=324  X 10,   and  600=6x100. 

8  2  4  0  VvkX  multiply  together  the  two  factors  324  and  6, 

g  /v  /^  and  then  multiply  their  product  1944,  by  10  x  100, 

or  by  1000,  by  annexing  three  ciphers,  which 

19  44  0  0  0  gives  1944000,  the  required  product. 

What  is  the  product 

3.  Of  372  by  10?    By  100?    By  1000?    By  10000? 

4.  Of  860  by  50  ?    By  400  ?    By  1500  ?    By  3000  P 

EuLE. — To  the  product  of  the  significant  figuresy  annex 
as  many  ciphers  as  there  are  ciphers  on  the  right  of  either 
or  of  both  of  the  factors. 
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What  is  the  product 

5.  Of  $4.72  by  100  ? 

6.  Of  $30.40  by  60  ? 

7.  Of  $1200  by  700  ? 


Find 

8.  120  times  5000. 

9.  600  times  21000. 
10.    1000  times  104000. 


11.  42030090x3020=?  12.     7000600x50040=? 

13.  There  are  640  acres  in  1  square  mile.    How  many 
acres  in  150  square  miles  ?    In  200  ?    In  420  ? 

14.  The  salary  of  the  president  is  $50000  a  year.    How 
much  does  he  receive  in  8  years  ? 


REVIEW. 

111.  1.  The  sum  of  8  +  12  +  16  equals  the  product  of 
9  X  what  number  ? 

2.  The  sum  of  40  —  14  and  12  +  4  equals  7  x  wha^ 
number  ? 

3.  The  difference  between  35  +  15  and  24—10  is  equal 
to  the  product  of  what  two  factors?    Three  factors  ? 

4.  The  product  of  what  two  factors  is  equal  to  the 
sum  of  9,  20,  and  1\  ? 

5.  The  product  of  8  times  9  is  equal  to  6  times  what 
number  ? 

6.  The  sum  of  25, 13,  8,  and  10  is  equal  to  the  pro- 
duct of  what  three  factors  ? 

7.  What  is  the  sum  of  3  times  3x4,  and  5  times  4x3% 
What  is  the  difference  ? 

8.  What  is  the  product  of  15  +  24—14  by  16-12  ? 

9.  Which  is  greater,  9  x  13—6,  or  12  times  8—20  ? 
10.  How  much  less  ^»  60—5  x  8  than  16  +  14—10  ? 
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11.  Charles  is  twice  as  old  as  George,  and  George  is 
12  years  old.    What  is  the  sum  of  their  ages  ? 

12.  What  is  the  cost  of  4  brooms  at  30  cents  each,  and 
6  pounds  of  sugar  at  11  cents  a  pound  ? 

13.  Mary  had  18  cents,  and  BeUe  had  3  times  as  many 
less  9  cents.    How  many  had  both  ? 

14.  A  young  man  earned  $9  a  week,  and  spent  15  a 
week  for  board.     How  much  did  he  save  in  12  weeks  ? 

15.  A  woman  sold  a  grocer  4  dozen  of  eggs  at  24  cents 
a  dozen,  and  received  in  payment  half  a  pound  of  tea 
worth  50  cents,  and  2  pounds  of  sugar  at  11  cents  a 
pound.     How  much  was  still  due  her  ? 

16.  A  boy  bought  a  book  for  36  cents,  a  slate  for  20 
cents,  and  a  pencil  for  4  cents.  How  much  change 
should  he  receive  from  a  1  dollar  bill  ? 

17.  A  lady  bought  9  yards  of  silk  at  13  a  yard,  3  pairs 
of  kid  gloves  at  $2  a  pair,  4  pairs  of  hose  at  half  a  dollar 
a  pair.  She  gave  in  payment  4  ten  dollar  bills.  How 
much  change  should  she  receive  ? 

Find  the  required  term  in  the  following  equations : 

24.  7x12-25x0=? 

25.  3x0x5  +  16=2x? 


18.  19—7  +  38—11=? 

19.  8  X  9-16=7  X? 

20.  21  +  6x7=40+? 

21.  10x12—9x11  =  ? 

22.  75-5x12=35—? 

23.  44  4. 19 -«  (50— 23)  =  ? 


26.  28  +  12— 6  X?  =16 

27.  9x12  +  10=120—? 

28.  42—20+14=?  x9 

29.  8  +  55— (?  x8)=7 

113.  By  a  httle  practice,  numbers  containing  three  01 
four  figures  may  be  multipUed  mentally,  by  first  multi- 
plying the  highest  order  of  units,  and  adding  the  pro- 
duct of  each  lower  order  as  found. 
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1.  Multiply  324  by  2. 

Ofeb  ATiOH. — 2  times  3  hundreds  are  600 ;  2  times  2  tens  are  4  teni^ 
or  40,  and  600  +  40  are  640  ;  2  times  4  are  8,  and  640  +  8  are  648. 

Omitting  all  bat  results,  tlie  required  product  will  be  easily  and 
promptly  obtained  by  a  strictly  mental  process.    Thus,  600, 640, 648. 

In  like  manner,  find  the  product  of 


2.  3  times  230. 

3.  3  times  342. 

4.  4  times  150. 


5.  4  times  425. 

6.  6  times  241. 

7.  5  times  615. 


8.  234  X  2. 

9.  501  X  3. 
10.    255  X  4. 


113.  1.  If  I  receive  $1500  salary,  and  pay  $370  for 
board,  $281.50  for  clothing,  $112.75  for  books,  and  $196.65 
for  other  expenses  annually,  what  can  I  save  in  3  years  ? 

2.  A  merchant  bought  7  hogsheads  of  sugar  at  $46.45 
a  hogshead,  and  sold  it  for  $53.62  a  hogshead.  How 
much  did  he  gain  ? 

3.  Paid  $2709  for  388  baiTels  of  flour,  and  sold  the 
same  at  $9.12  a  barrel.     How  much  was  the  gain  ? 

4.  If  a  man  have  an  income  of  $5670  a  year  and  his 
daily  expenses  average  $7.25,  how  much  can  he  save  in  a 
year  of  365  days  ? 

5.  What  number  must  be  added  to  272  x  400  to  make 
the  amount  126720  ? 

6.  What  is  the  difference  between  40706  —  308  x  56, 
and  97x340— 12400? 

7.  Multiply  98  +  6  X  (37  +  50)  by  64—50  x  5-  10. 

8.  Multiply  675-(77  +  56)  by  (3  x  155) -(214-28). 

9.  A  man  owing  $15760,  gave  in  payment  5  lots  of 
land,  worth  $730  each,  5  horses,  valued  at  $236.50  each, 
an  interest  he  had  in  a  coal  mine  worth  $2000,  and 
$1728.75  in  money.    How  much  remained  unpaid  ? 
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10.  A  farm-house  is  worth  $3246,  the  farm  is  worth 
3  times  as  much  plus  $1200,  and  the  stock  is  worth 
twice  as  much  as  the  house,  less  $1875.  What  is  the 
value  of  the  whole,  and  of  the  farm  and  stock  ? 

11.  What  is  the  difference  in  the  cost  of  48  horses  at 
$184.50  each,  and  of  130  sheep  at  $4.80  a  head  ? 

12.  Bought  150  barrels  of  flour  for  $1150^  and  6nding 
25  barrels  of  it  worthless,  sold  the  remainder  at  $9  a  bar- 
rel.   Did  I  gain  or  lose,  and  how  much  ? 

Complete  the  following  equations : 

13.  (142  +  405)  X  (1000  —  850)  —  5000  —  ? 

14.  (97  X  1000)  —  (75  x  500  —  420)  +  1500  =  ? 

15.  $73.46  —  ($.94  -f  $3.02)  +  $47  x  35  =  ? 

16.  $246.08  X  104  +  ($2000  —  $240.50)  x  10  =  ? 

114.  SYNOPSIS    FOE   EEVIEW. 
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1.  Mnltiplication.     2.  MiL'tIp)i<»nd. 

1.  DBPmrriONa  ^       3.  MultipUer.  4.  Product  5,  Sign 
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2.  FRrNCiFLBS,  1  and  2. 

3.  RuLB— I,  n,  in. 

4.  Proof. 

6.  When  eithkr  factor  contains  cents. 

1.  Definition  of  factors. 
6.  By  Factors.  ^  2.  Principle. 

3.  Rule. 


7.  Multiplier    and  .  ^i.     .  i.^ 

, , „ ^r^.^cm.     i       on  the  right. 

Multiplicand.      I  «.   «  ,       ^ 


1.  When  one  or  both  have  dpheni 
on  the 

2.  Rule. 
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115.  1.  How  many  4'8  are  12  ?    Are  16  ?    Are  24  ? 

2.  How  many  lots,  of  5  acres  each,  in  20  acres  ? 

3.  How  many  5's  in  15  ?    In  30?    In  35?    In  60? 

4.  How  many  barrels,  each  holding  3  bushels,  wiU  be 
required  for  18  bushels  of  apples  ?    21  bushels  ? 

5.  How  many  times  can  6  yards  of  cloth  be  taken  from 
a  piece  containing  30  yards. 

6.  How  many  times  can  6  cents  be  taken  from  23  cents, 
so  as  to  haye  5  cents  remaining  ? 

7.  Distribute  $28  equally  among  7  men.    How  many 
dollars  wiU  each  receive  ? 

Do  you  find  how  manj  times  7  men  are  contained  in  $28,  or  do 
joa  find  cne  of  7  eqnal  parts  of  $28  ? 

8.  How  do  you  find  one  of  8  equal  parts  of  a  number  ? 
Of  9  equal  parts?    Of  6  equal  parts  ? 

9.  What  is  one  of  4  equal  parts  of  40  ?    Of  36?    Of  48? 

10.  What  is  one  of  6  equal  parts  of  30  ?  Of  42?  Of  48? 

11.  What  is  one  of  7  equal  parts  of  66  pounds  ? 

12.  How  many  times  8  cents  are  48  cents?    Is  the 
result  a  concrete  or  an  abstract  number  ? 

13.  What  is  one  of  8  equal  parts  of  48  cents  ?    Is  the 
result  a  concrete  or  an  abstract  number  ? 
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DEFINITIONS. 

116.  Division  is  the  process  of  finding  how  many 
limes  one  number  is  contained  in  another  of  the  same 
kind,  or  of  finding  one  of  the  equal  parts  of  a  number. 

117.  The  Dividend  is  the  number  to  be  divided. 

118.  The  Divisor  is  the  number  by  which  to  divide. 

119.  The  Quotient  is  the  result  of  the  division^  and 
shows  how  many  times  the  dividend  contains  the  divisor. 

The  diTision  is  said  to  be  excust  when  there  is  no  remainder. 
The  part  of  the  dividend  remaining  when  the  division  is  not  exact 
is  called  the  Bemainder,  and  most  alwajs  be  less  than  the  divisor. 

120.  The  Sign  of  Division  is  -^.  It  is  read 
divided  by. 

It  shows  that  the  number  before  it  is  to  be  cQvided  by  the  one 
after  it ;  thus  54  -i-  9  is  read  54  divided  hy  9. 

121.  Division  is  also  indicated  by  placing  the  dividend 
above  the  divisor  with  a  line  between  them ;  thus,  ^  is 
read  72  divided  hy  8. 

122.  Principles. — ^In  finding  how  many  times  one 
number  is  contained  in  another : 

1.  The  divisor  and  dividend  are  like  numbersy  and  the 
quotient  an  abstract  number. 

In  finding  one  of  the  equal  parts  of  a  number; 

2.  The  dividend  and  quotient  are  like  numbers,  and  the 
divisor  an  abstract  number. 

3.  The  dividend  is  equal  to  the  product  of  the  divisor 
by  the  quotient,  plus  the  remainder. 
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laS.   36^9=?       63h-9=?      644-8=?  84-^  7=  ? 

42-=-?=?       56^8=?      66-=-6=?  72-t-12=  ? 

40-T-5=?       45—5=?      72-^9=?  96-i-  8=? 


Y  =  ?         ^rf^  =  ?         V  =  ?         w  =  ? 

^  =  ?  ^  =  ?  ^  =  ?  •W  =  ? 

ft  =  ?  fi  =  ?  y  =  ?  J^  =  ? 

1.  Divide  by  2,  from  2  in  2  to  2  in  24. 

Ofbratioit.— ^  in  2,  once ;  2  in  4,  twice ;  2  in  6»  3  times ;  2  in  8, 
ft  times ;  2  in  10,  5  times,  and  so  on  to  2  in  24, 12  times. 

In  the  same  manner,  divide 

2.  By  3,  from  3  in  3,  to  3  in  36. 
3-  By  4,  from  4  in  4,  to  4  in  48. 

4.  By  5,  from  5  in  5,  to  5  in  60. 

5.  By  6,  from  6  in  6,  to  6  in  72. 

6.  By  7,  from  7  in  7,  to  7  in  84. 

7.  By  8,  from  8  in  8,  to  8  in  96. 

8.  By  9,  from  9  in  9,  to  9  in  108. 

9.  By  10,  from  10  in  10,  to  10  in  120. 

The  pupil  may  reverse  the  above  ;  thus,  2  in  24, 12  times ;  2  in  22, 
11  times ;  2  in  20, 10  times,  and  so  on. 

Also  combine  the  two ;  thus,  3  in  8,  once ;  3  in  6,  twice,  2  in  6, 
8  times ;  3  in  12,  4  times,  4  in  12,  3  times ;  and  so  on  to  3  in  36, 
t2  times,  12  in  36, 3  times. 

124.  Division  may  also  be  regarded  as  a  short  method 
d£  performing  several  subtractions  of  a  number. 

Thus,  24-6  =  18;  18-6  =  12;  12-6  =  6;  6-6  =  0.  We 
have  performed  four  subtractions  of  6,  hence  there  are  four  6's  in 
24,  <»:  6  is  contained  in  24,  4  times. 
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125.  Since  one  number  is  contained  in  another  at 
many  times  as  it  is  a  factor  of  the  other,  division  may  be 
regarded  as  the  reverse  of  multiplication. 

In  Multiplication,  hoth  factors  are  given  to  find  the 
product;  in  Division,  one  factor  and  the  product  (an- 
swering to  the  dividend)  are  given  to  find  the  other  factor^ 
which  answers  to  the  quotient 

Thus,  6  X  4  =  24,  the  faetor  6  being  taken  4  times ;  henoe  there 
Hxefour  6's  in  24,  or  6  is  contained  in  24,  4  times. 

126.  The  Object  of  Division  is  tzvofold. 

First.  To  find  how  many  times  one  number  is  contained 
"m  another  of  the  same  kind. 

Ex.  At  5  cents  each,  how  many  pencils  can  be  bought  for  20  cents. 
Since  5  cents  taken  4  times  equals  20  cents  (5  x  4=20),  it  follows 
that  5  cents  is  contained  in  20  cents  4  times. 

Analysis. — As  manj  pendls  can  be  bought  for  20  cents,  as  5  cents 
are  contained  times  in  20  cents,  which  are  4  times.     Hence,  etc. 

127.  Second.  To  separate  a  given  number  into  as 
many  equal  parts  as  there  are  units  in  another. 

« 

Ex.  If  4  pencils  cost  20  cents,  what  is  the  cost  of  1  pencil  ? 

Since  5  cents  taken  4  times  equals  20  cents,  it  follows  that  5  cents 
is  one  of  the  four  eqiuil  parts  of  20  cents  (5  +  5+5  +  5=20),  and  we 
say  one-fourth  of  20  cents  is  5  cents. 

Analysis. — Since  4  pencils  cost  20  cents,  1  pencil  costs  one-fourth 
of  20  cents,  which  are  5  cents. 

128.  The  equal  parts  into  which  a  unit  or  whole  thing 
I  divided  are  called  fractions. 

129.  The  names  of  these  equal  parts  of  a  unit  vary 
according  to  the  number  of  these  parts;  thus,  one-half  is 
one  of  ttoo  equal  parts,  one-third  is  one  of  three  equal 
parts  into  which  the  whole  thing  or  number  is  divided. 


DIVISIOK.  55 

So  in  like  manner  we  hmefourthSffifthSf  sixths^  sevenths^ 
eighthsy  tenths^  twelfths,  twentieths,  etc. 

130.  These  parts  axe  expressed  by  writing  the  number 
denoting  the  name  of  the  parts  below  a  short  horizont^ 
line  as  a  divisor,  and  the  number  of  parts  taken  or  used, 
above  the  line  as  a  dividend. 

Thus,  \,  signifies  1  divided  by  2,  and  is  read,  one-half. 
f ,  signifies  2  divided  by  3,  and  is  read  two-thirds. 
-^,  signifies  7  divided  by  12,  and  is  read,  seven-twelfths, 
etc. 

OBJLL     BXBnCISBa. 

131.  1.  If  a  number  is  separated  into  two  equal  parts, 
what  is  each  part  called  ? 

Ans.  One'half  of  the  number,  written  \. 

2.  If  $18  are  equally  divided  between  two  poor  families, 
how  much  does  each  receive?    What  part  of  the  whole? 

3.  What  is  one-half  of  12  ?    Of  16  ?    Of  20  ?    Of  24  ? 

4.  If  a  number  is  separated  into  three  equal  parts,  what 
is  eacTi  part  called  ?       One^third  of  the  number,  \. 

5.  If  15  peaches  are  equally  distributed  among  3  boys, 
yfhai,ipart  of  the  whole  will  each  receive  ? 

6.  What  is  on^/Airrf  of  $15  ?   Of  21  days?  Of  30  rods? 

7.  Divide  an  acre  of  land  into  four  equal  parts.  What 
is  one  of  the  parts  called  ?    One-'fourth  of  an  acre,  \. 

8.  What  are  2  of  the  parts  called  ?  TwO'fourthSj  \. 
Three  of  the  parts  ?  Three-foxurths,  \. 

9.  If  48  marbles  are  given  to  4  boys,  to  each  an  equal 
number,  what  'part  of  the  whole  does  1  boy  receive? 
Two  boys  ?    Three  boys  ?    How  many  marbles  ? 

10.  What  is  owe-/(mr^A  of  24  ?    Of  48  miles? 


56  DIVISION. 

11.  If  a  number  is  divided  into  Jive  equal  parts,  what  is 
each  part  called  ?  One' fifth  of  the  number,  \.  Two 
parts  ?    Two- fifths,  |. 

12.  If  $20  are  paid  for  5  barrels  of  apples,  what  part 
of  $20  is  paid  for  1  barrel  ?  .  For  2  barrels  ?    For  3  barrels  ? 

13.  What  is  ^  of  30  ?    Of  $40  ?    Of  45  rods  ? 

14.  If  a  number  is  divided  into  six  equal  parts,  what  is 
each  part  called?  One-sixth  of  the  number,  ^. 

15.  If  into  seven  equal  parts  ?       One-seventh,  \. 

16.  If  into  eight  equal  parts  ?  One-eighth^  \. 

17.  If  into  nine  equal  parts  ?  One-ninthj  i. 

18.  If  into  ^en  equal  parts  ?  One-tenth,  ^. 

19.  If  into  ^M^eZz;^  equal  parts?     One'twelfth,  ^. 

20.  Find  one-half  of  2,  one-half  of  4,  one-half  of  6, 
one-half  of  8,  and  so  on  to  one-half  of  20. 

21.  Find  one-third  of  3,  one-third  of  6,  one-third  of  9, 
one-third  of  12,  and  so  on  to  one-third  of  30. 

22.  Find  i  of  4,  ^  of    8,  i  of  12,  i  of  16,  to  i  of  40. 

23.  Find  i  of  6,  ^  of  10,  i  of  15,  \  of  20,  to  i  of  50. 

24.  Find  i  of  6,  ^  of  12,  ^  of  18,  i  of  24,  to  ^  of  60. 

25.  Find  +  of  7,  |  of  14,  +  of  21,  +  of  28,  to  \  of  70. 

26.  Find  ^  of  8,  i  of  16,  i  of  24,  |  of  32,  to  J  of  80. 

27.  Find  ^  of  9,  ^  of  18,  i  of  27,  t  of  36,  to  i  of  90. 

28.  Find  ^  of  10,  ^  of  20,  -^  of  30,  to  ^  of  100. 
39.  How  do  you  find  i,  i,  i,  i,  i,  etc.,  of  any  number? 

30.  How  mfmy  yards  of  cloth,  at  $4  a  yard,  can  be 
bought  for  $36  ? 

Analysis. — Jm  many  yards  as  $4  are  contained  times  in  $d6» 
which  are  9  timee.    Hence  9  yards  can  be  bought  for  $36. 

31.  At  $6  a  ton,  how  many  t(ms  of  coal  can  be  bought 
for  $24?    For  $30?    For  $54?    For  $72? 


OF  TH  ■: 
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32.  K  •?  cords  of  wood  cost  $42,  what  does  1  cord  cost. 

Analysis. — Since  7  cords  of  wood  cost  $^,  1  cord  costs  1  $eunth 
of  $42,  or  $6.    HcDce  1  cord  costs 


33.  A  man  sold  8  bushels  of  cranberries  for  $32.  How 
much  did  he  receive  a  bushel  for  them  ? 

34.  A  farmer  gathered  108  busheb  of  apples  from  9  trees. 
What  was  the  average  number  of  bushels  to  each  tree. 

35.  A  merchant  paid  $96  for  8  pieces  of  dress  goods. 
What  was  the  cost  of  each  piece  ? 

36.  If  a  farm  of  120  acres  is  divided  into  12  equal  lots, 
how  many  acres  does  each  lot  contain  ? 

WBITTIjN     BXEnCIS]S8» 

132.  When  the  divisor  consists  of  but  one  order 
of  units. 

1.  Divide  875  by  7. 

Akalysis.— Write  the  divisor  at  the 
left  of  the  dividend  with  a  line  between 
them. 

7  is  contained  in  8  hundreds,  1  hun- 
dred times,  with  a  remainder.  Write 
the  1  hundred  at  the  right  of  the  divi- 
dend, for  the  first  figure  of  the  quotient. 
Multiply  the  divisor  7  by  the  1  hundred 
of  the  quotient,  and  write  the  product, 
7  hundreds,  under  the  hundreds  of  the 
dividend.  Subtract,  and  to  the  remain- 
der 1  hundred,  annex  the  7  tens  of  the  dividend,  making  17  tens. 

7  is  contained  in  17  tens,  2  tens  times,  with  a  remainder.  Write 
tie  2  tens  in  the  quotient.  Multiply  the  divisor  7  by  the  2  tens, 
and  subtract  the  product  from  the  partial  dividend,  17  tens.  To 
the  remainder  3  tens,  annex  the  5  units  of  the  dividend,  making 
35  units. 

7  is  cohtained  in  35  units,  5  times,  which  write  in  the  quotient. 
Multiplying  and  subtracting  as  before,  nothing  remains.   Hence,  etc 


OPEKATION. 

Divisor.  Dividend.  Qnotient. 

7)875(125 

7 

17 

14 

36 

3  5 
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The  solution  of  the  preceding  example  may  be  abbre- 
viated by  what  is  termed  Short  Division,  as  follows  : 

Analysis. — 7  is  contained  in  8,  once,  and 

OPERATION.     1  remainder.    1  prefixed  to  7  makes  17.    7  is 

7  )  875        contained  in  17,  2  times  and  S  renflunder.    3 

Oaotient       12  5        prefixed  to  5  makes  85,  and  7  is  contained  w 

35,  5  times.    Hence  the  quotient  is  125. 

133.  In  Short  Division  only  the  quotient  is  writ- 
ten, the  operations  being  performed  mentally.  It  is 
generally  used  when  the  divisor  does  not  exceed  12. 

In  like  manner,  divide  and  analyze  the  following : 

(2.)  (3.)  (4.)  (6.) 

6)7944  7)9464  8)8928  6)6895 

^^^M^i^^^^^MB^W  M^l^^H^^H^^i^^l^  ^■^^^■—■^■^^^■i^  ^■^^^■^■^^^■M^^ 

6.  Divide  92352  by  8 ;  by  6  ;  by  4. 

7.  Divide  83762  by  7  ;  79880  by  6  ;  3263  by  8. 

Analysis. — Since  8  is  not  contained  in  3 

OPEKATION.      thousands,  unite  tlie  3  thousands  and  2  hun- 

8)3263        dreds,  making  32  hundreds.     8  is  contained 

Oaotient  4  0  7  -J     ^32  hundreds,  4  hundreds  times,  which 

write  in  the  hundreds'  place  in  the  quotient. 
Next,  8  is  not  contained  in  6  tens,  so  write  a  cipher  in  tens*  place 
in  the  quotient,  and  unite  the  6  tens  and  3  units.    8  is  contained  in 
63  units  7  times  and  7  units  remainder,  which  write  over  the  divi- 
sor and  add  as  a  part  of  the  quotient.    Hence  the  quotient  is  407J. 

Proof. — Multiply  the  quotient  407  by  the  divisor  8,  and  the 
product  is  3256;  3256  plus  the  remainder  7,  equals  the  dividend 
8263.    (Prin.  3.) 

8.  Divide  8135464  by  6  ;    by  8  ;    by  7 ;    by  5 ;    by  9, 

9.  Divide  $48.56  by  8  cents. 

Eight  cents  may  be  written  $  08  (73). 

OPBRATKHT.  When  the  divisor  and  dividend  are 

#.08)  $48.56  like  numbers,  the  quotient  is  an  abstract 

607  times     ^^^MJ^^r  (Prin.  1).    Hence  8  cents  ar« 

contained  in  $48.56,  607  timet. 
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10.  Divide  148.56  by  8. 

OPERATION.  When  the  diviaor  is  an  abetraet  number,  the 

8  )  $  4  8.5  6       dividend  and  quotient  are  like  nombers  (Prin.  2). 
$6.07       ^^^^  1  eighth  of  $48.56  is  $6.07. 

Solve  and  prove, 

(11.)  (12.)  (13.)  (14.) 

9)  $217.62    7 )  $6.44   $7  )  $644  $.07)  $6.44 

$24.18  $.92  92  times.  92  times. 

How  many  times 

15.  Are  $8  contained  in  $15096  ?  In  $58424?  In  $23064? 

16.  Is  7  contained  in  330457  ?    In  19278  ?    In  918271? 

17.  Is  9  contained  in  436281  ?  In  605675?  In  1039126? 


Find 

18.  l//tt  of  $863.25. 

19.  1  sixlli  of  34807  tons. 

20.  1  et^A/A  of  20673  days. 

21.  1  ninth  of  $7384.50. 


What  is 

22.  I  of  500322  miles? 

23.  i  of  32876  men? 

24.  i  of  60349  acres  ? 

25.  Vt  of  760344  rods  ? 


26.  How  many  barrels  of  flour  at  $8  a  barrel,  can  be 
bought  for  $12736  ?    For  $7068  ? 

27.  If  75000  bushels  of  grain  are  put  into  8  bins  of 
equal  size,  how  many  bushels  does  each  bin  contain  ? 

28.  If  9  acres  of  land  cost  $976.50,  what  is  the  cost  of 
1  acre? 

29.  How  many  oranges  can  be  bought  for  $3.72,  at 
4  cents  apiece? 

30.  At  8  cents  a  yard,  how  many  yards  of  ribbon  can 
be  bought  for  $7.28? 

31.  Paid  $1792  for  7  horses.    What  did  each  cost  ? 
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134.  1.  The  quotient  of  two  numbers  is  15,  and  the 
divisor  is  8.     What  is  the  dividend  ? 

2.  The  dividend  is  96,  and  the  quotient  is  6.     What  is 
tbe  divisor  ? 

3.  The  quotient  is  12,  the   remainder  is  9,  and  the 
divisor  is  11.     What  is  the  dividend  ? 

4.  If  12  yards  of  cloth  cost  135,  for  how  much  a  yard 
must  it  be  sold  to  gain  113  ? 

5.  A  man  received  $50  for  5  barrels  of  pears,  and  paid 
all  but  $14  for  4  chairs.    What  did  each  chair  cost  ? 

6.  K  4  weeks'  board  cost  $28,  what  will  9  weeks'  board 
cost? 

Analysis.— One  week's  board  will  cost  1  fourth  of  $28,  or  $7; 
and  9  weeks'  board  will  cost  9  times  $7,  or  $63. 

7.  If  8  yards  of  silk  cost  $32,  what  wiD  12  yards  cost  ? 

8.  What  wiU  15  sheep  cost,  if  5  sheep  cost  $35  ? 

9.  How  many  cords  of  wood  at  4  dollars  a  cord,  will 
pay  for  6  barrels  of  flour  at  $8  a  barrel  ? 

AwALTSis.— Six  barrels  of  flour  will  cost  6  times  $8,  or  $48 ;  and  $4, 
the  price  of  1  cord  of  wood,  are  contained  in  $48,12  times.  Hence,etc. 

10.  How  many  days'  labor  at  $4  a  day  will  pay  for  3  tons 
of  coal  at  $6  a  ton,  and  2  tons  of  hay  at  $15  a  ton  ? 

11.  How  many  pounds  of  meat  at  12  cents  a  pound,  wiU 
cost  as  much  as  9  pounds  of  cheese  at  8  cents  a  pound  ? 

Complete  the  following  equations  : 

12.  8x0+6x4-^8=? 

13.  10x12—0x6-^6=? 


14.  9x11-54-^6+20=? 


15.  63-^7x0+12=? 

16.  (108+12)  x  11— 25=  P 

17.  90—18^(44—7x6)=? 
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WMlTTBir     BXEJtCISES. 

135.  Wben  the  divisor  consists  of  more  than  one 
order  of  units. 

1.  Divide  6437  by  26. 

OFBRATiON.  ANALYSIS. — 26  16  Contained   in   54 

WM6ot,  Dividend.  Qootient.     bandreds^  2  hundred  times,  with  a  le 

26)543  7(209^    mainder.    Write  the  2   hundreds  in 

5  2  the  quotient,  and  multiplj  the  diyisor 

cv  nrf  ^  ^7  *^^8  quotient  figure,  and  subtract 

the   prodnct,  52   hundreds,  from    54 

^^^  hundreds,  the  firti  partial  dividend, 

3  BemMnder.     fuid  there  remains  2    hundreds.     To 

this  annex  the  3  tens  of  the  diyidend, 

iQflking  23  tens  for  the  ucond  partial  dividend. 

26  is  not  contained  in  28,  so  write  a  cipher  in  the  quotient  and 
bring  down  the  7  units  of  the  dividend,  making  237  units  for  the 
third  partial  dividend. 

26  is  contained  in  237  units  9  times,  with  a  remainder.  Write 
the  0  units  in  the  qootient,  and  mnltipljing  and  subtracting  as 
before,  there  remain  3  units,  which  write  over  the  divisor,  and 
annex  as  a  part  of  the  quotient.     Hence  the  quotient  is  209/^. 

136.  lA>ng   Division  is  the  process  of  dividing 

* 

when  the  suhtractions  are  written. 

2.  Find  how  many  times  204  is  contained  in  1041835. 

OPERATION.  PROOF. 

Divisor.  Dividend.  Qaotient 

204)1041835(5107^  5107  Quotient 

10  2  0  2  0  4  Divisor. 

I  III'  »i«^i^1^^— ^—   ■    ■■  ■ 

218  20428 

204  10214 

1435  1041828 

14  2  8  7  Bemaliider. 

7  RemaiEder.  10  418  3  5  Dividend. 
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3,  Divide  32762  by  14;  by  16  ;  by  23 ;  by  28. 
4  Divide  130426  by  58 ;  by  63  ;  by  81 ;  by  74. 

BuLE. — I.  Write  the  divisor  at  the  left  of  the  dividend^ 
with  a  line  between  them. 

n.  Mnd  how  many  times  the  divisor  is  contained,  in  the 
least  number  of  the  left  hand  orders  of  the  dividend  that 
will  contain  it,  and  write  the  result  for  the  first  figure 
of  the  quotient. 

III.  Multiply  tlie  divisor  by  this  quotient  figure^  sub- 
tract the  product  from  the  partial  dividend  t^ed,  and  to 
the  remainder  annex  the  figure  of  the  next  lower  order  of  the 
dividend  for  a  new  partial  dividend^  and  divide  as  before, 

IV.  Proceed  in  the  same  manner  until  aU  the  orders  of 
the  dividend  have  been  used. 

V.  If  any  partial  dividend  does  not  contain  the  divisor^ 
write  a  cipher  in  the  quotient,  and  annex  the  next  order  of 
the  dividend,  and  proceed  as  before. 

VI.  If  there  be  at  last  a  remainder,  write  it  after  the 
qtwtient  with  the  divisor  underneath. 

Peoof. — Multiply  the  divisor  by  the  quotient,  and  to 
the  product  add  the  remainder,  if  any.  If  the  work  is 
correct,  the  result  will  be  equal  to  the  dividend. 

1.  if  the  prodact  of  the  divisor  and  quotient  be  greater  than  the 
partial  dividend,  the  quotient  is  too  large,  and  most  be  diminished. 

2.  If  anj  remainder  is  equal  to  or  greater  than  the  divisor,  the 
quotient  is  too  small  and  must  be  increased. 

137.  When  the  divisor  and  dividend  are  both  concrete 
numbers,  they  must  be  of  the  same  name.  Hence,  if  one 
be  dollars,  and  the  other  cents,  or  dollars  and  cent8>  before 
dividing,  change  so  that  both  may  be  cerUs. 
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138.  Since  100  cents  make  1  dollar,  there  are  100  times 
as  many  cents  as  dollars.    Hence^ 

To  cliange  a  number  representing  dollars  to  a  number  represent- 
ing cents,  annex  two  ciphers (llO)^ omit  the  sign ($)  and  write  the 
word  cents  after  it. 

To  change  dollars  and  cents  to  the  same  form,  omit  the  sign  ($) 
&nd  the  point  ( . )  and  write  the  word  cents  at  the  right. 

5.  Divide  146.92  by  23.      6.  Divide  146.92  by  23  cents. 


OPERATION. 

23)$46. 92(12.04 
46 


OPERATION. 

23)4692(204time& 
46 


92 

9  2 


92 
92 


7.  Divide  $46.92  by  123.        8.  Divide  146  by  23  cents. 

OPERATION.  OPERATION. 

23  00)  46  92  (2y|^hr  times.  23)46  00(200  times. 
4600 


46 


92 

00 

• 

In  like  manner  divide,  and  prove 

the  following: 

9. 

1325.72  by  34 

14. 

$288.96  by  $.43. 

10. 

1938.07  by  63. 

15, 

$810.98  by  $.46. 

11 

$3176.46  by  126. 

16. 

$594  by  18  centi 

12. 

$49.56  by  14  cents. 

17. 

$1385  by  $105. 

13. 

$87.36  by  21  cents. 

18. 

$32.48  by  $7. 

How  many  times 

19.  Is  47  contained  in  30176  ?    In  27865  ?    In  103474  » 

20.  Is  185  contained  in  200376  f    In  4701625  ? 

21.  The  annual  receipts  of  a  company  are  $570685. 
What  is  the  average  a  day,  if  there  are  313  working  days  ? 
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22.  If  867  gliares  of  railroad  stock  are  valued  at  184099^ 
what  is  the  value  of  each  share  ? 

23.  A  plantation  of  736  acres  was  sold  for  $55936. 
What  was  the  price  of  an  acre  ? 

24.  Paid  $17100  for  a  farm,  at  the  rate  of  136  an  acre. 
How  many  acres  did  it  contain  ? 

25.  How  many  horses,  at  1125  each,  will  $4735  buy^ 
and  how  much  money  will  be  left  ? 


Divide 

Di 

ride 

26. 

33490  by  85. 

34. 

863256  by  736. 

27. 

740070  by  135. 

35. 

1646301  by  381. 

28. 

1554768  by  216. 

36. 

5226412  by  2567. 

29. 

5497800  by  175. 

37. 

11214887  by  3076. 

30. 

3931476  1^  556. 

38. 

75862500  by  10115. 

31. 

5120401  by  587. 

39. 

313194105  by  7153. 

32. 

1018090  by  1669. 

40. 

1246038849  by  269181. 

33. 

73484248  by  2624. 

41. 

2331883954  by  6739549. 

139.  To  divide  by  the  factors  of  a  number. 


1.  Divide  644  by  28,  using  the  factors. 


OPERATION 

4)644 

7)161 

23 


Analysis. — Since  38  is  equal  to  4  timee  7,  divide 
either  by  28,  or  by  its  factors  4  and  7.  Now,  644-»- 
4=161 ;  but  this  quotient  is  7  times  too  great,  and 
must  therefore  be  divided  by  7  ;  hence,  161  -i-7=23- 
the  true  quotient. 

Factors. 

;».  Divide     6228  by   36,  or  by  4,  and  9. 

3.  Divide    27360  by    96,  or  by  3,  4,  and  8. 

4.  Divide  526050  by  126,  or  by  2,  7,  and  9. 

5.  Divide    73416  by  168,  or  by  4,  6,  and  7. 
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6.  Divide  5831  by  84,  using  the  factors,  3,  4,  aud  7. 

OPERATION.  Analysis.  —  Since  84  is 

3)5831  equal  to  3x4x7,  divide  by 

A\i  a  AQ  4i       ^^'  ^^  ^7  ^^    factors    3,  i, 

*111±^ ^      and7. 

7)485     .     .     .3x3=     9  5831 -^ 3  =  1948,  aad a re- 

fiO  OvAv<l  —  -Jii.      mainder  of  3,  which  being  a 

—       part  of  the  dividend,  is  also 
True  Bemaioder.     3  5       a  part  of  the  true  remaiBder. 

6  9M   <^^otXimU  1943-x-4  =  485,  and  a  re- 

mainder of  3.  Since  a  unit 
of  the  first  quotient  1943,  equals  3  units  of  the  dividend,  this  second 
remainder  3  being  a  part  of  1943,  equals  3  x  3,  or  9  units  of  the 
dividend. 

485  -s-  7  =  69,  and  a  remainder  of  2.  Since  a  unit  of  the  second 
quotient  485  equals  4  units  of  the  first  quotient  1943,  this  third  re- 
mainder 2  being  a  part  of  485,  equals  2x4x3,  or  24  units  of  the 
dividend.  Hence  the  first  partial  remainder  is  2,  the  second  is  9, 
the  third  is  24,  and  the  true  remainder  35  ;  and  the  quotient  69 1{. 

7.  Divide  139074  by  72,  using  its  factors  3,  4,  and  6. 

8.  Di\ride  7360479  by  96,  using  its  factors  2,  6,  and  8. 

RxjLB. — L  Separate  the  divisor  into  two  or  more  factors, 

n.  Divide  the  dividend  by  one  of  these  factors,  and  the 
quotient  thtts  obtained  by  another  factor,  and  so  on  until 
all  the  factors  have  been  used  as  divisors. 

III.  If  there  be  remainders,  multiply  each  remainder  by 
all  the  divisors  preceding  the  one  that  produced  it. 

rV.  Add  the  products  and  the  remainder  from  the  first 
livision,  if  any,  and  the  sum  will  be  the  true  remainder. 

9.  Divide  1315125  by  315,  or  by  5,  7,  and  9. 

10.  Divide     73522  by  135,  or  by  3.  5,  and  9. 

11.  Divide    401976  by  245,  or  by  5,  7,  and  7- 
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140.  When  the  divisor  has  ciphers  on  the  right* 


1.  Divide  4067  by  10. 

OPERATION. 

1|0)406|7 

406  ..  7  Rem. 
40  6jV  Quotient 


Analysis. — Since  removing  any  order 
of  figures  one  place  to  the  right,  dimin 
isbes  its  value  ten  times  (45),  by  cutting 
off,  or  taking  away,  the  right-hand  fig* 
ure  of  a  number,  each  of  the  remaining 


figures,  being  removed  one  place  to  the 
right,  is  diminished  in  value  ten  times,  or  divided  by  10. 

For  similar  reasons,  cutting  off  two  figures  divides  by  100,  cutting 
off  three  figures,  divides  by  1000,  and  so  on.  The  remaining  figures 
are  the  quotient,  and  those  cut  off,  the  remainder. 

Divide 


2.  37684  by  100. 

3.  103076  by  1000. 

6.  Divide  2416700  by  6000. 

OPERATION. 

6[000)2416|700 


4.  267104  by  10000. 

5.  5023001  by  100000, 


Analysis. — ^Resolve  6000 
into  the  factors  1000,  and  6. 
First  divide  by  1000,  by  cut- 
ting off  the  three  right-hand 
figures  of  the  dividend.  The 
quotient  is  2416,  and  a  re- 
mainder of  700.  Next  divide  2416  by  6 ;  the  quotient  is  402  and  a 
second  remainder  of  4  thousands,  which  prefixed  to  the  first  re- 
mainder 700  gives  a  true  remainder  of  4700.    Hence  the  quotient 


402    .      .      4700  Rem. 
40 2 ^W  QuoUent 


In  like  manner,  divide 

7.  307200  by   900. 

8.  7820305  by  28000. 


9.    5761321  by   2040. 
10.    8073160  by  14800. 


BuLE. — I.  Cut  off  the  ciphers  from  the  right  of  th$ 
divisor,  and  as  many  figures  from  the  right  of  the  dividend. 

n.  Divide  the  remaining  part  of  the  dividend  iy  the 
remaining  part  of  the  divisor. 
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III.  Prefix  the  remaindery  if  any^  to  the  figures  cut  offy 
and  the  result  will  be  the  true  remainder. 

11.  If  it  require  $34400  to  pay  a  regiment  of  800  men, 
how  much  does  each  man  receive  ? 

12.  At  $3400,  how  many  lots  can  be  bought  for  $68000  ? 

13.  How  many  bales,  each  weighing  470  pounds,  can 
OQ  made  of  39500  pounds  of  cotton  ? 

GENERAL   PRINCIPLES   OF   DIVISION. 

141.  The  quotient  depends  upon  the  relative  values  of 
the  dividend  and  divisor.  Hence,  any  change  in  the 
value  of  either  dividend  or  divisor,  will  produce  a  change 
in  the  value  of  the  quotient.  But  some  changes  may  be 
made  upon  both  dividend  and  divisor,  which  will  not 
affect  their  relative  values,  and  consequently  will  not 
affect  the  quotient.  To  illusfcrate,  let  54-^9=6,  be  the 
fundamental  equation,  with  which  the  following  are  to 
be  compared : 

1.  (54x3)-^9=162-^9=18.  Multiplying  the  dividend  by  3 

multiplies  the  quotient  by  3. 

2.  54-^(9-^3)=54-^3=18.    Dividing  the  divisor  by  3  mul- 

tiplies  the  quotient  by  3. 

3.  (54-^3)-f-9  =  18-^9=2.     Dividing  the  dividend  by  3  di- 

vides the  quotient  by  3. 

4.  54-^(9x3)=:54H-27=2.    Multiplying  the  divisor  by  3  dl- 
*  vides  the  quotient  by  8. 

¥\  (54x3)-^(9x3)=162-T-  Multiplying  both  dividend  and 
27=6.  divisor  by  3  does  not  change 

the  quotient. 

6.  (54-r-3)-h(9-T-3)  =  18-T-      Dividing  both  dividend  and  di- 
3=6.  visor  by  3  does  not  change  the 

quotient. 
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These  six  equations  illustrate  the  following 

142.  GBJSfjBRAL  Principles  of  Division. 

1.  Multiplying  the  dividend,  or       )  Multiplies  the  quo' 
Dividing  the  divisor y  f     tient, 

2.  Dividing  the  dividend,  or  )  Divides   the   quo- 
Multiplying  the  divisor,  f     tient. 

3.  Multiplying   or   dividing   loth  \  _ 

J'    J    J       J  J  -L     -17    f  Does    not    change 

dividend  and  divtsor  by  the  y     ,,  , .         ^ 

,  I      the  quotient* 

same  number,  )  ^ 

These  three  principles  may  be  embraced  in  one 

GENERAL  LAW. 

143.  A  change  in  the  dividend  produces  a  like  change 
in  the  quotient,  but  a  change  in  the  divisor  produces  an 
OPPOSITE  change  in  the  quotient, 

GENERAL    REVIEW. 

ORAZ     EXAMPLXSa. 

144.  1.  The  sum  of  three  numbers  is  40.     One  of  the 

numbers  is  12,  and  another  is  15.    What  is  the  third  ? 

2.  The  difference  of  two  numbers  is  16,  and  the  smaller 
is  12.    What  is  the  larger  ? 

3.  The  difference  of  two  numbers  is  18,  and  the  larger 
is  30.    What  is  the  smaller  ? 

4.  The  product  of  two  numbers  is  132,  and  one  of  the 
numbers  is  11.     What  is  the  other  ? 

5.  What  five  numbers  less  than  10  will  divide  120 
without  a  remainder  ? 

6.  The  sum  of  two  numbers  is  21,  and  the  greater  13. 
What  is  the  product  of  the  two  numbers  ? 
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7.  The  quotient  of  two  nnmbers  is  45,  and  the  diyisor 
8,     What  is  the  diyidend  ? 

8.  How  many  times  can  8  bushels  of  gmn  be  taken 
from  a  bin  containing  52  bushels,  and  what  will  remain? 

9.  A  news-boy  sold  24  papers  at  4  cents  each,  and  there* 
by  gained  48  cents.   At  what  rate  did  he  buy  the  papers  ? 

10.  The  dividend  is  240  and  the  quotient  12.    What  is 
the  diyisor  ? 

11.  The  quotient  is  20,  the  remainder  8,  and  the  divi- 
sor 9.     What  is  the  dividend  ? 

12.  A  drover  bought  10  sheep  at  (8  a  head,  and  sold 
them  for  t96.     How  much  did  he  gain  a  head  ? 

How  many 

13.  In  each  of  5  equal  parts  of  (9  x  12—8  x  6)  ? 

14.  In  each  of  9  equal  parts  of  (56—0  x  7+16)  ? 

15.  In  each  of  7  equal  parts  of  (72—40+37—20)  ? 

16.  If  5  men  can  build  a  wall  in  9  days,  in  how  many 
days  can  3  men  build  it? 

Analysis. — It  wiU  take  1  man  5  times  9  days^  or  45  days ;  and 
)  men  can  build  it  in  1  third  of  45  days,  or  15  days. 

17.  How  long  will  it  take  7  men  to  do  the  same  work 
that  14  men  can  perform  in  3  days  ? 

18.  If  9  days'  work  will  pay  for  6  tons  of  coal  at  t6  a 
ton,  what  is  the  price  of  a  day's  labor? 

19.  How  much  pork  can  be  bought  for  96  cents,  if  9 
pounds  cost  72  cents  ? 

20.  If  5  men  can  build  a  wall  in  8  days,  how  many 
men  can  build  it  in  4  days  ? 

Analysis. — ^It  will  reqoire  8  times  5  men,  or  40  men,  to  build 
it  in  1  day,  and  1  fourth  of  40  men,  or  10  men,  to  bnUd  it  in  4  dayai 
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21.  How  many  men  will  be  required  to  do  the  same 
work  in  5  days  that  4  men  can  do  in  40  days  ? 

22.  If  6  men  can  dig  a  ditch  in  5  days^  how  many  men 
would  be  required  to  dig  it  in  1  day  ?  In  2  days  ?  In  3 
days  ?    In  6  days  ?    In  10  days  ? 

23.  At  the  rate  of  24  miles  in  8  hoars,  how  many  milef 
would  a  man  walk  in  12  hours  ? 

24.  If  a  woman  pay  60  cents  for  some  lemons^  at  the 
rate  of  10  cents  for  6^  and  sell  them  at  the  rate  of  9  for 
20  cents,  how  many  cents  will  she  gain  ? 

25.  If  5  barrels  of  flour  are  worth  $60,  how  many 
cords  of  wood  at  $4  a  cord  will  pay  for  3  barrels  ? 

26.  If  12  yards  of  cloth  cost  $40,  for  how  much  must 
it  be  sold  a  yard  to  gain  $20  ? 

27.  What  cost  9  quarts  of  milk,  if  4  quarts  cost  24  cents? 

28.  How  many  bags  will  be  required  to  hold  108  bushels 
of  wheat,  if  4  bags  hold  9  bushels? 

29.  To  6  add  8,  subtract  4,  multiply  by  5,  add  6, 
divide  by  8,  and  what  is  the  result  ? 

30.  How  much  greater  is  7  times  8  plus  4,  than  72 
divided  by  9,  multiplied  by  7  ? 

31.  How  much  less  is  10  times  10,  diminished  by  4 
times  10,  plus  12,  than  100  divided  by  10,  plus  8  times  11? 

Find  the  required  term  in  the  following  equations  : 


32.  25  +  9—32+4=? 

33.  4x12  +  3x9=? 

34.  60—12^6  X  ?  =56 

35.  72^x22-10=? 

36.  120-4-20+48-^?  =9 
37-  96^x9=?  xl2 


38.  (32  +  12-r-ll)x?=80 

39.  (132-hll— 4)  X  9=60+  ? 

40.  42  +  24—15=?  +10 

41.  48+36-4-48—36=16—  ? 

42.  (120-7  X 12) -5-6=  ?-^ll 

43.  49+14-^(28— 19)=25—  ? 
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WRJTTXy     BXAMPL  H8. 

145.  1.  Subtract  2520  from  the  sura  of  3472, 450, 1254, 
and  56 ;  divide  the  remainder  by  113,  and  multiply  the 
quotient  by  205.     What  is  the  result  ? 

2.  How  many  times  can  236  be  subtracted  from  2124  r 

3.  How  many  times  236  will  produce  2124  ? 

4.  The  factors  of  a  number  are  36  +  114,  and  5640 
^3007.    What  is  the  number  ? 

5.  The  product  of  two  numbers  is  30128,  and  one  of 
the  numbers  4200 -r- 75.     What  is  the  other? 

6.  Divide  the  product  of  204  and  378  by  their  difterence. 

7.  What  must  be  added  to  the  sum  of  $12.36  and  17.62, 
to  amount  to  $30. 76  ? 

8.  What  is  the  difference  between  746  x  23  and  1S975 
-^25? 

9.  A  man  owing  a  debt  of  $3000,  paid  $756.50  at  one 
time,  $1289.75  at  another,  and  then  made  a  third  pay- 
ment large  enough  to  reduce  the  debt  to  $925.60.  What 
was  the  third  payment  ? 

10.  How  many  pounds  of  butter  at  40  cents  a  pound  are 
worth  as  much  as  1600  bushels  of  oats  at  75  cents  a  bushel  ? 

11.  If  a  man  gain  $638.75  by  selling  365  barrels  of 
flour  at  $9.25  a  barrel,  at  what  price  did  he  buy  it  ? 

12.  The  multiplier  is  36,  and  the  product  170352 ;  if 
the  multiplier  is  1  fourth  as  great,  what  is  the  product  ? 

13.  The  multiplier  is  204,  and  the  multiplicand  is 
17605 ;  if  the  multiplicand  were  one-fifth  as  great,  what 
would  be  the  product  ? 

14.  If  a  mechanic  receives  $1500  a  year  for  his  labor, 
and  his  expenses  are  $968,  in  what  time  can  he  save 
enough  to  buy  28  acres  of  Ian  J  at  $133  an  acre  ? 
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15.  With  the  multiplier  48,  the  product  is  166656 ;  with 
a  multiplicand  1  third  as  great,  what  would  be  the  product? 

16.  The  divisor  is  16,  the  quotient  12624 ;  with  a  divi- 
sor 1  fourth  as  great,  what  would  be  the  quotient  ? 

17.  The  divisor  is  24,  and  the  quotient  is  43950  ;  if  the 
divisor  be  made  6  times  as  large,  what  will  be  the  quotient? 

18.  The  quotient  is  91864 ;  with  a  divisor  1  ninth  as 
great,  what  would  be  the  quotient  ? 

19.  A  grocer  bought  two  kinds  of  syrup  ;  one  for  54 
cents  a  gallon,  and  the  other  for  62  cents.  What  was  the 
average  cost  a  gallon  ? 

Operation.— (54  cents +62  cents)4-2=58  cents. 

The  ofotrage  of  two  numbers  is  one-half  theXr  sum,  the  avera^  of 
three  numbers  is  one-third  their  sum,  etc. 

20.  A  merchant  bought  equal  quantities  of  3  kinds  of 
tea,,  some  at  60  cents,  some  at  78  cents,  and  some  at 
90  cents  a  pound.     What  was  the  average  cost  a  pound? 

21.  A  keeper  of  a  toll  bridge  received  $104  toll  on 
Monday,  $97  on  Tuesday,  $128  on  Wednesday,  and  $99 
on  Thursday.    What  were  the  average  daily  receipts? 

22.  Sold  3  city  lots  for  $1500,  $2976,  and  $1895,  respec- 
tively.    What  was  the  average  price  ? 

23.  If  a  young  man  receive  a  salary  of  $25  a  week,  and 
he  pays  $8.75  for  his  board,  and  $4.65  for  other  expenses, 
in  how  many  weeks  can  he  pay  a  debt  of  $487.20  ? 

24.  A  man  having  $4578  paid  out  all  but  $1642  in  8 
weeks.  What  was  the  average  amount  paid  out  each  week? 

25.  Bought  140  acres  of  land  for  $7560,  and  sold  86 
acres  of  it  at  $75  an  acre,  and  the  remainder  at  cost. 
How  much  was  gained  ?    * 
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26.  A  father  gave  his  property  to  his  4  children.  To 
the  first  he  gave  $6780,  to  the  second  18200,  to  the  third 
$1526  more  than  to  the  first,  and  to  the  fourth  $1345  less 
than  to  the  third.     What  was  the  value  of  his  property  ? 

27.  The  sum  of  two  numbers  is  184,  and  their  differ- 
ence is  42.    What  are  the  numbers  ? 

Analysis. — Since  184  is  the  sum  of  the  nambere,  if  the  differ, 
ence  42  be  subtracted  from  the  sum  184,  the  remainder  142  will  be 
twice  the  less  number.  143  -*-  2  =  71  the  less  number ;  and  71  +  4*4 
=  113  the  greater  number. 

Or,  if  the  diffe^'enee  42  be  added  to  the  sum  184,  the  amount  226, 
will  be  tioice  the  grecUer  number.  226  -i-  2  =  113  the  greater  num- 
ber ;  and  113  —  42  =  71  the  less  number. 

Pkoof.— 113  +  71  =  184  the  sum. 

28.  The  sum  of  two  numbers  is  5672,  and  their  differ- 
ence is  1974.    What  are  the  numbers  ? 

29.  A  man  paid  $1250  for  a  horse  and  carriage,  the 
horse  being  valued  at  $190  more  than  the  carriage.  What 
was  the  yalue  of  each  ? 

30.  At  a  town  election  the  whole  number  of  votes  cast 
for  two  candidates  was  3789,  and  the  majority  for  the 
successful  candidate  was  227.  How  many  votes  did  each 
receive? 

31.  Two  men  are  worth  $28475,  and  one  is  worth  $4625 
more  than  the  other.     How  much  is  each  man  worth  ? 

32.  A  grocer  wishes  to  put  240  pounds  of  tea  into  three 
kinds  of  boxes,  containing  respectively  5,  10,  and  15 
pounds,  using  the  same  number  of  boxes  of  each  kind. 
How  many  boxes  will  be  required  ? 

33.  Sold  a  quantity  of  wood  for  $2492,  that  cost  $1424, 
thus  gaining  $3  a  cord.  How  many  cords  were  there, 
and  what  was  the  cost  per  cord  ? 
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34.  What  number  divided  by  36,  the  quotient  increased 
by  48,  the  sum  diminished  by  37,  the  remainder  multiplied 
by  14,  and  the  product  increased  by  216-7-72,  is  269? 

Find  the  missing  term  in  the  following  equations : 

35.  (15341 H- 29)  X  (8430 -h  1405)= 1587  X? 

36.  [4500+  (12000— 1375)-T-121  x  25]  x 48=  ?   x24 

37.  732  X  6~-(15  x  24h-9^<10)+  (42  x  234^26)=  ? 

38.  450  +  (24^i2)x^.^(90■v-6)  +  (3xll--18=? 

146.  The  pupil  should  illustrate  the  following  prob- 
lems by  original  examples : 

Pboblem  1.  Given  several  numbers,  to  find  their  sum. 

2.  Given  the  sum  of  several  numbers  and  all  of  them 
hit  one,  to  find  that  one. 

3.  Given  the  parts,  to  find  the  whole. 

4.  Given  the  whole  and  all  the  parts  but  one,  to  find 
that  one. 

5.  Given  two  numbers,  to  find  their  difference. 

6.  Given  the  greater  of  two  numbers  and  their  differ- 
ence, to  find  the  less. 

7.  Given  the  less  of  two  numbers  and  their  difference, 
to  find  the  greater. 

8.  Given  the  minuend  and  subtrahend,  to  find  the  re- 
mainder. 

9.  Given  the  minuend  and  remainder,  to  find  the  sub- 
trahend. 

10.  Given  the  subtrahend  and  remainder,  to  find  the 
minuend. 

11.  Given  two  or  more  numbers,  to  find  their  product 
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12.  Given  the  product  and  one  of  two  factors,  to  find 
the  other  factor. 

13.  Giyen  the  multiplicand  and  multiplier,  to  find  the 
product. 

14.  Given  the  product  and  multiplicand,  to  find  the 
•nultiplier. 

15.  Given  the  product  and  multiplier,  to  find  the  mul- 
tiplicand. 

16.  Given  two  numbers,  to  find  their  quotient. 

17.  Given  the  divisor  and  dividend,  to  find  the  quotient 

18.  Given  the  divisor  and  quotient,  to  find  the  dividend. 

19.  Given  the  dividend  and  quotient,  to  find  the  divisor. 

20.  Given  the  divisor,  quotient,  and  remainder,  to  find 
the  dividend. 

21.  Given  the  dividend,  quotient,  and  remainder,  to 
find  the  divisor. 

22.  Given  the  final  quotient  of  a  continued  division 
and  the  several  divisors,  to  find  the  dividend. 

23.  Given  the  quotient  of  a  continued  division,  the  first 
dividend,  and  all  the  divisors  but  one,  to  find  that  divisor. 

24.  Given  the  dividend  and  several  divisors  of  a  con- 
tinued division,  to  find  the  quotient. 

25.  Given  two  or  more  sets  of  numbers,  to  find  the 
difference  of  their  sums. 

26.  Given  two  or  more  sets  of  factors,  to  find  the  sum 
^f  their  products. 

27.  Given  two  or  more  sets  of  factors,  to  find  the  dif» 
ference  of  their  products. 

28.  Given  the  sum  and  the  difference  of  two  numbers, 
to  find  the  numbers. 
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147. 


SYNOPSIS    FOR    REVIEW. 


o 

> 


1.  Definitions 


1.  DWiiion.  3.  Diyidend.  8.  Diyi 
8or.  4.  Quotient.  6.  Bemaindet 
6.  Sign  of  Division. 


3.  Principlbs,  1,  3,  and  8. 


3.  Relation  of  Division  to  Subtbactioh. 


4.  Relation  of  Division  to  Multiplicatioii. 


5.  Objects  of  Division. 


■li 


1.  niostiate. 


ti 


6.  Equal  Pabts. 


7.  Short  Division. 


I 


8.  LoNO  Division. 


9.  Division  of  Dollars 
AND  Cents. 


1.  2. 

1.  Definition. 

2.  Method. 

1.  Definition. 

3.  Method. 

3.  Rule,  1— VI. 
4  Proof. 

1.  When  divisor  and  divides « 
are  concrete,  but  unlike. 

3.  How  to  change  dollars  to 
cents. 

8.  How  to  change  dollars  Kad 
cents  to  cents. 


10.  Division  by  Factors. 


(2, 


1.  Method. 


Rule,  I.  n,  m,  IV 


11.  When  the  Divisor  has  Ciphers  j  1.  Method. 

ON  the  Right.  r  3.  Rule,  I,  II,  III 


12.  General  Principles  of  Division,  1,  3,  8. 
L  18.  General  Law. 


•  yA<V« 
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148.  1.  What  two  numbers,  besides  the  nnmber  itself 
tod  1,  will  give  a  product  of  8  ?    16?    25?    42?    64? 

3»  What  numbers,  other  than  the  given  number  and  1, 
win  exactly  divide  9  ?    15?    36?    48?    55? 
&  Of  what  sets  of  two  numbers  is  24  the  product  ? 
4k  Of  what  sets  of  three  numbers  is  36  the  product  ? 

5.  What  are  the  smallest  numbers,  other  than  1,  that 
will  exactly  divide  18  ?    21?    49?    55? 

6.  What  is  the  largest  number,  other  than  the  given 
number  itself,  that  will  exactly  divide  22  ?  24  ?  30  ?  40  ? 

7.  Name  the  numbers  between  12  and  30,  that  are  the 
product  of  two  factors  greater  than  1.   Between  30  and  50. 

8.  Name  the  numbers  between  5  and  20,  that  have  no 
other  factors  than  the  numbers  themselves  and  1. 

9.  Of  what  number  are  7  and  8  the  factors?    2,  5,  and 
7?    4,  5,  and  3?    2,  3,  5,  and  10? 

DEFINITIONS. 

149.  The  Properties  of  Niitnbers  are  those 
!{nalities  or  elements  which  necessarily  belong  to  numbers; 

NmnbeTB  are  either  Integral,  Fra4Stional,  or  Mkced, 

160.  ^An  Integral  Number  or  Integer  is  a 

number*representing  whole  things,     fjj^.) 

Thos,  8»  23,  80  men,  45  pounds  are  integral  numbers, 
integral  numbers  are  either  Bv&n  or  Odd,  Prime  or  Composite. 
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161.  An  Even  Number  is  a  number  that  is  exactly 
divisible  by  2. 

All  numbers  whose  unit  figure  is  0,  2,  4,  6,  or  8,  are  even, 

153.  An   Odd  Number  is  a  number  that  is  not 
Bxactly  divisible  by  2.  • 

All  numbers  whose  unit  figure  is  1,  8, 5,  7,  or  9,  are  odd, 

163.  A  Prime  Number  is  a  number  that  has  no 

integral  factors  except  unity  and  itself. 

Thus,  2,  3,  5, 11,  28,  etc,  are  prime  numbers. 
2  is  the  only  even  prime  number. 

164.  A  Composite  Number  is  a  number  that  has 
other  integral  factors  besides  unity  and  itself. 

Thus,  21  is  a  composite  number,  since  21=7  x  8. 

166.  The  Factors  of  a  number,  are  the  numbers 
which  multiplied  together  will  produce  it.     (108.) 

Thus,  7  and  8  are  factors  of  56 ;  3, 4,  and  7,  of  84 

166.  A  Prime  Factor  is  a  prime  number  used  as 
a  factor.    (163.) 

The  prime  factors  of  a  number  are  also  the  prime  dimsore  of  it. 

167.  An  Exact  Divisor  of  a  number  is  one  that 
will  divide  that  number  without  a  remainder. 

Thus,  6  is  an  exact  divisor  of  48,  and  0  an  exact  divisor  of  72. 

1.  The  Exact  Divisora  of  a  number  are  also  the  factors  of  that 
nnmber. 

2.  An  exact  divisor  of  a  number  is  sometimes  cailed  the  measure 
)f  that  number. 

8.  When  a  number  is  a  fiactor,  or  divisor,  of  each  of  tvoo  or  more 
numbers,  it  is  called  a  common  factor,  or  divisor,  of  those  numbera 

168.  Numbers  are  primie  to  each  other  yihen  th^ 
have  no  cmnmon  integral  factorSy  or  divisors. 

Thus,  0  and  14, 16  and  25  are  prime  to  each  other. 
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DIVISIBILITY    OF   NUMBEES. 

159.  A  number  is  said  to  be  divisible  by  another, 
when  there  is  no  remainder  after  dividing.  Any  numbei 
is  divisible 

1.  By  2^  if  it  is  an  even  number. 

Thus,  20, 24,  36,  and  44  are  divisible  by  2. 

2.  By  3,  if  the  sum  of  its  digits  is  divisible  by  3. 

Thus,  la's,  471,  and  1134  are  divisible  by  8. 

3.  By  4,  if  its  two  right-hand  figures  are  ciphers,  oi 
express  a  number  divisible  by  4. 

Thus,  300, 432,  and  1548  are  divisible  by  4 

4.  By  5,  if  it  ends  with  a  cipher  or  5. 
Thus,  30,  45,  and  235  are  divisible  by  6. 

5.  By  6,  if  it  is  an  even  number  and  divisible  by  3. 

Thus,  168,  402,  and  1314  are  divisible  by  6. 

6.  By  8,  if  its  three  right-hand  figures  are  ciphers,  or 
express  a  number  divisible  by  8. 

Thus,  3000,  2728,  and  10576  are  divisible  by  8. 

7.  By  9,  if  the  sum  of  its  digits  is  divisible  by  9. 
Thus,  217683  and  401301  are  divisible  by  9. 

8.  By  10,  if  it  ends  with  one  or  more  ciphers. 

Thus,  40, 500,  8000  are  respectively  divisible  by  10, 100,  and  1000. 

9.  By  7,  11,  and  13,  if  it  consists  of  but  fo^ir  places, 
the  first  and  fourth  being  occupied  by  the  same  signifi- 
cant figures,  and  the  second  and  third  by  ciphers. 

Thos,  2002,  3003,  and  5005,  are  divisible  by  7. 11,  and  18. 
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10.  An  odd  namber  is  not  diyisible  by  an  even  number. 

11.  If  an  even  number  is  divisible  by  an  odd  number, 
the  quotient  will  be  an  even  number. 

Thus,  the  qaotient  of  86  divided  bj  9,  is  4;  of  42  by  7,  is  6. 

12.  If  an  even  number  is  divisible  by  an  odd  number, 
t  is  also  divisible  by  twice  that  number. 

Thus,  28  is  divisible  by  7,  and  also  by  twice  7. 

13.  Every  odd  number  except  1,   increased  or  else 
diminished  by  1,  is  divisible  by  4 

Thus,  11  increased  by  1,  or  17  diminished  by  1,  is  divisible  by  4. 

* 

14.  Every  prime  number  except  2  and  3,  increased 
or  else  diminished  by  1,  is  divisible  by  6. 

Thus,  23  increased  by  1,  or  31  diminished  by  1,  is  divimble  by  6. 

EXEnCISES  , 

160.  Find  by  inspection  some  of  the  exact  divisors  of 
the  following  numbers : 


1.  1536. 

4.  6105. 

7.  32472. 

2.  1683. 

5.  12936. 

8.  71460. 

3.  3348. 

6.  43560. 

9.  197200. 

FAOTORIFG. 

OBAL     EXBBCI8B8. 

161.  1.  What  are  the  even  numbers  from  12  to  36  ? 

2.  What  are  the  odd  numbers  from  12  to  36  ? 

3.  What  are  the  prime  numbers  from  12  to  36  ? 

4.  What  are  the  composite  numbers  from  12  to  36  ? 

5.  Kame  all  the  prime  factors  of  36. 

6.  Name  all  the  composite  factors  of  36. 

7.  What  are  the  prime  factors  of  35  ?    49  ?    60  ? 

8.  What  are  the  composite  factors  of  32  ?    48  ?    72  ? 
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9.  What  prime  factors  are  common  to  21  and  42  ? 
10.  What  composite  factors  are  common  to  36  and  72  ? 
IL  What  factors  are  common  to  18  and  30  ?    To  their 
sum  and  difference  t 

12.  What  factors  are  common  to  the  sum  and  difference 
Df  20  and  40? 

13.  What  prime  factors  are  common  to  14  and  4  times  14? 

14.  What  two  composite  factors  are  common  to  24  and 
3  times  24  ? 

15.  What  is  the  largest^  and  what  the  smallest  prime 
factor  of  15,  30,  and  45  ? 

DEFINITIONS   AND    PRINOIPLES. 

16J{,  Factoring  is  the  resolving  of  a  composite 
number  into  its  factors,  and  is  performed  by  division. 

163,  An  Exponent  is  a  small  figure  written  at  the 
right  of  a  number,  and  a  little  above,  to  show  how  many 
times  the  number  is  used  as  a  factor. 

Thus,  2'  =  2  X  2  X  2,  and  denotes  that  2  is  used  as  a  factor  8  times, 
5S  denotes  that  5  is  used  as  a  factor  4  times, 

164,  Principles. — 1.  The  prime  faciors  of  a  number y 
or  the  product  of  any  two  or  more  of  them,  are  the  only 
exact  divisors  of  that  number, 

2.  A  factor  of  a  number  is  a  factor  also  of  any  number 
of  times  that  number. 

3.  A  factor  common  to  two  or  more  numbers  is  a  factor 
of  their  sum,  and  also  of  the  difference  of  any  two  of 
them. 

4.  Every  composite  number  is  equal  to  the  product  of  its 
prime  factors. 
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WBITTEN     EXEBCISB  8  . 

165«  To  find  all  the  prime  fiM^ors  of  a  composite 
number. 


1.  What  are  the  prime  factors  of  2772  ? 


OPERATION. 

2)2772 

2)1386 

3)693 

3)231 

7)77 
11 


Analysis. — Since  the  given  nmnber  is  even,  dl 
vide  it  by  2,  the  least  prime  factor,  and  the  result 
also  by  2,  which  gives  an  odd  number  for  a  quotient. 

Next  divide  by  the  prime  factors  3,  3,  and  7,  suc- 
cessively, obtaining  for  the  last  quotient  11,  which 
not  being  divisible,  is  a  prime  factor  of  the  given 
number.  Hence  the  divisors  2,  3,  8,  3,  7,  and  the 
last  quotient  11,  are  all  the  prime  factors,  or  divisors, 
of  2772,  and  may  be  written  2*.  8«,  7, 11. 


In  like  manner  find  the  prime  factors  or  divisors 


2.  Of  1050. 

3.  Of  1140. 


4.  Of  2445. 

5.  Of  2366. 


6.  Of  2205. 

7.  Of  2310. 


Rule. — Divide  the  given  number  ly  any  prime  fadw 
of  it,  and  the  resulting  quotient  by  another,  and  so  continue 
the  division  until  the  quotient  is  a  prime  number.  The 
several  divisors  and  the  last  quotient  are  the  prime  factors. 

Proof. — The  product  of  all  the  prime  factors  is  equal  to 
the  given  number.    (Prin.  4.) 

Eesolve  the  following  numbers  into  their  prime  factors 

16.  12673. 


8.  1155. 

9.  2934. 

10.  6300. 

11.  2205. 


12.  13981. 

13.  32320. 

14.  21504. 

15.  29925. 


17.  10010. 
18-  28665. 
19.  3157a 
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COMMOIir   DIVISOBS. 

166.  1.  Name  two  exact  divisors  of  12.    Of  15.    Of  20. 
fL  Name  three  exact  divisors  of  24.    Of  48.    Of  72. 

8.  What  number  is  an  exact  divisor  of  27  and  of  56  ? 
4  What  are  the  prime  divisors  of  15  ?    55?    49?    77T 
6.  What  are  the  composite  divisors  of  72  ?    84  ?    120  ? 

6.  What  prime  divisor  is  common  to  28,  35,  and  42  ? 

7.  Name  a  common  measure  of  22,  44,  and  66. 

8.  Name  the  greatest  common  measure  of  16, 32,  and  64. 

9.  Of  what  three  numbers  is  12  a  common  divisor? 

10.  What  two  numbers  will  exactly  divide  15  and  30  ? 
Their  sum  and  difference  f 

11.  What  is  the  smallest  exact  divisor  of  the  sum  and 
difference  of  10  and  15  ?    Of  21  and  56  ? 

12.  What  is  the  greatest  exact  divisor  of  the  sum  and 
difference  of  16  and  24  ?    Of  18  and  45  ? 

13.  Find  the  greatest  common  measure  of  14, 42,  and  56. 

14.  Find  the  greatest  common  divisor  of  27,  36,  aiid  45. 

«     DEFINITIONS   AND    PEINCIPLES. 

167.  A  Comtnon  Divisor  of  two  or  more  numbers 
is  a  common  factor  of  each  of  them. 

168.  The  Greatest  Common  Divisor  of  two  or 

more  numbers  is  the  greatest  common  factor,  and  is  the 
product  of  all  the  common  prime  factors. 

169.  Pbinciplbs. — 1.  The  only  exact  divisors  of  a 
number  are  Us  prime  factors^  or  the  product  of  two  or  mon 
iifthmru 
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2.  An  exact  divisor  divides  any  number  of  times  its 
dividend. 

3.  A  commxm  divisor  of  two  or  more  numbers  will  divide 
their  sum,  and  also  the  differe^ice  of  any  ttvo  of  them. 

4.  The  greatest  common  divisor  of  ttvo  or  more  numbers 
ts  the  product  of  all  their  com^non  prime  factors. 

WBITTEK     BXBBCiaBS. 

170,  When  the  numbers  can  be  readily  factored. 

1.  What  is  the  greatest  common  divisor  of  42, 63,  and  126  ? 

1st  operation.  Analysis. — ^By  factoring  the  given  num- 

A2r=:7  x3  x2     hers,  the  prime  factors  common  to  o^  of 

them  are  7  and  3.    Hence  7  x  3  =  21  is 

63  —  7X0X0     ^jjg  greatest  common  divisor  of  42,  63,  and 
126  =  7x3x6     126.    (Pbin. 4.) 

2d  operation.  Analysis. — Since   the  given  numbers 

3)42      63      126     *^®  exactly  divisible  by  3,  and  the  result- 

ing  quotients  by  7,  they  are  also  divisible 

7)14     21         42     by  7x3,  or  21.    (Prin.  1.) 

2         3  Q         If  there  were  other  factors  of  the  great- 

est common  divisor,  then  the  quotients  2, 
8,  and  6  would  be  exactly  divisible  by  them. 

Find  the  greatest  common  divisor 


2.  Of  42  and  112. 

3.  Of  96  and  544. 


4.  Of  40,  75,  and  100. 

5.  Of  72,  126,  and  ?L6. 

EuLE. — Separate  the  numbers  into  their  prime  factors 
and  find  the  product  of  all  that  are  common.    Or, 

I.  Write  the  numbers  in  a  line,  and  divide  by  any  prims 
factor  common  to  all  the  numbers. 

II.  Divide  the  quotients  in  like  manner,  and  so  continus 
the  division  till  all  the  quotients  are  prime  to  each  other. 

IIL  The  product  of  all  the  divisors  will  be  the  greatest 
common  divisor.     (Pbin.  4.) 
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What  is  the  greatest  oommon  diyisor 


6.  Of  144  and  720? 

7.  Of  a08  aad  606  ?• 


8.  Of  126,  210,  and  252  ? 

9.  Of  72, 96, 120,  and  384? 


OFBBilTiaif. 

1207 


527 
459 


68 
68 


2 
3 
2 
4 


1054 


153 
186 


17 


171*  When  the  numbers  cannot  be  readily  factored. 

1.  Find  tiie  greatest  common  divisor  of  527  and  1207. 

Analtbib. — Draw  two  vertical  lines,  and 
plaoe  Ihe  greater  namber  on  the  right,  and  the 
less  on  the  left,  one  line  lower  down.  Di- 
vide 1207  by  527,  and  write  the  quotient  2 
between  the  vertkaal  lines,  the  product,  1054, 
under  the  greater  number,  and  the  remainder 
158,  below. 

Next,  divide  527  by  this  remainder  153, 
writing  the  quotient  8  between  the  verticals,  the  product  450^  on 
the  left,  and  the  remainder  68,  below. 

Again,  divide  the  last  diyisor  158,  bj  68,  and  write  the  product, 
and  remainder  in  the  same  order  as  before. 

Unallj,  dividing  the  last  divisor  68,  bj  the  last  remainder  17, 
there  is  no  remainder.  Hence  17,  the  last  divisor,  is  the  greatest 
oommon  divisor  of  537  and  1207. 

Pboof. — ^Now,  observing  that  the  dieidrnd  is  always  the  Bum  of 
the  prodocA  and  remainder,  and  that  the  remainder  is  always  the 
d^iBrence  of  the  dividend  and  product,  trace  the  work  in  the  reverse 
order,  as  indicated  by  the  arrow  line  in  the  diagram  below. 


ILL17BTEiLTI(»r. 


JH207 


527 


459 


(» 


68 


17  divides  68,  as  proved  by  the 
last  division ;  it  will  also  divide  2 
times  68,  or  136  (Pkin.  2).  Since 
17  divides  both  itself  and  186,  it  will 
divide  153,  their  sum  (Pbin.  8).  It 
will  also  divide  8  times  158,  or  459 
(Pbin.  2) ;  and,  since  it  is  a  common 
divisor  of  469  and  68,  it  must  divide 
their  sum,  527,  which  is  one  of  the 
given  numbers.  It  will  also  divide 
2  times  527,  or  1054  (PBm.  2) ;  and, 
since  it  divides  1054  and  158,  it  must 

divide  their  eum,  1207,  the  greater  number  (Prin.  8).    Hence,  17 

is  a  common  dmtor  of  the  given  numbers. 


1054 


153 


136 


17 
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Again,  tradng  the  work  in  the  direct  order,  tm  indicated  in  the 

1207     following  diagram,the^«a^ert  com- 


I 


537 


459 


68 


2 


1054 


mon  dirisor,  whatever  it  ie,  mtuBt 
^Yide  2  times  527.  or  1054  (Pbin.2). 
And  cdnoe  it  will  divide  both  1054 
and  1207,  it  must  divide  their  dif. 
ference,  ISB  (PlOK.  8).  It  will  also 
divide  3  times  158,  or  450  (Pbin.  2) ; 
and  as  it  will  divide  both  459  and 
527,  it  most  divide  their  difference, 
68  (PBUf .  8).  It  will  also  divide 
2  times 68, or  186  (Prik.  2);  andas 
it  will  divide  both  186  and  158,  it 

must  divide  their  difference,  17  (Pbin.  8);  kenee,  it  cannot  be  greater 

than  17. 


153 


136 


Y     17 


Thus,  it  has  been  shown, 

1st.  That  17  is  a  common  divisor  of  the  given  nnmbers. 
2d.  That  their  greatest  common  divisor,  whatever  it  be,  cannot 
be  greater  than  17.    Hence  it  mnst  be  17. 

In  like  manner,  find  the  greatest  common  divisor 


2.  Of   316  and  664. 

3.  Of    679  and  1869. 

4.  Of  1080  and  189. 

5.  Of  2192  and  458. 


6.  Of    825  and  1372. 

7.  Of  2041  and  8476. 

8.  Of  7241  and  10907. 

9.  Of  2373  and  6667. 


BuLE. — I.  Draw  two  vertical  Knes,  and  write  the  two 
numbers^  one  on  each  side^  the  greater  number  one  line 
above  the  lees. 

n.  Divide  the  greater  number  by  the  less,  writing  the 
jvofient  between  the  verticals,  the  product  under  the  divi- 
dend, and  the  remainder  bdoto. 

in.  Divide  the  less  number  by  the  remainder,  the  last 
divisor  by  the  last  refnainder,  and  so  on,  tiU  nothing  re- 
mains.   The  last  divisor  is  the  greatest  common  divisor. 
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rV.  If  more  than  two  numbers  are  given^  first  find  the 
greatest  cemmon  divisor  of  two  of  them^  and  then  of  this 
divisor  and  one  of  the  remaining  numbers,  and  so  on  to  the 
last ;  the  last  common  divisor  found  is  the  greatest  common 
divisor  of  all  the  given  numbers. 

10.  What  18  the  greatest  number  that  will  divide  3281 
and  10778?    10353  and  14877  ? 

11.  What  is  the  greatest  number  that  will  divide  620, 
1116,  and  1488  ?    396,  5184,  and  6914  ? 

12.  A  man  having  a  piece  of  land,  the  sides  of  which 
are  240  feet,  648  feet,  and  420  feet,  wishes  to  inclose  it 
with  a  fence  having  panels  of  the  greatest  possible  unU 
form  length ;  what  will  be  the  length  of  each  panel? 

13.  A  farmer  wishes  to  put  231  bushels  of  corn,  393 
bushels  of  wheat,  and  609  bushels  of  oats  into  the  largest 
bags  of  equal  size,  that  will  exactly  hold  each  kind.  How 
many  bushels  must  each  bag  hold  ? 

14.  A  forwarding  merchant  has  15292  bushels  of  wheat, 
1520  bushels  of  com,  and  504  bushels  of  beans,  which  he 
wishes  to  ship,  in  the  fewest  bags  of  equal  size  that  will 
exactly  hold  either  kind  of  grain ;  how  many  bags  will 
it  take  ? 

15.  Three  persons  have  respectively  1630,  $1134,  and 
11386,  with  which  they  agree  to  purchase  horses,  at  the 
highest  price  per  head,  that  will  alloweach  man  to  invest 
all  his  money.    How  many  horses  can  each  man  buy? 

16.  How  man.^  rails  will  inclose  a  field  5850  feet  long 
by  1729  feet  wide,  the  fence  being  straight,  and  7  rails 
high,  and  the  rails  of  equal  length,  and  the  longest  that 
can  be  used  f 
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MULTIPLES. 

OMA.Z     BXXMCISBM. 

17^  1*  What  numbers  between  5  and  30  are  exactly 
divisible  by  4 ?    By  6?    7?    8?    9? 
2.  What  numbers  less  than  40  are  exactly  divisible  by  7  ? 
J.  Wliat  prime  laDteie  are  <K>mmon  to  %y  and  5  times  6? 

4.  Name  some  numbers  exactly  divisible  by  4  and  6j 
by  3  and  7 ;  by  5  and  7 ;  by  8  and  10* 

5.  By  what  three  prime  numbers  can  42  be  divided  ? 

6.  Name  some  numbers  of  which  3  and  4  are  factors. 

7.  Find  the  least  number  exactly  divifiible  l^  3, 4,  and  & 

DEFINITIONS  AND  PRINCIPLES. 

173.  A  Multiple  of  a  number  is  a  number  exadily 
divisible  by  the  given  number;  or,  it  is  any  product  or 
dividend  of  whidh  a  given  number  is  a  factor. 

1.  A  number  maj  have  an  urdimUed  number  of  multiples. 

2.  A  number  is  a  diviior  of  all  its  multipleo,  and  a  mnUtple  of  all 
ItsdiviBon. 

174.  A  Common  Multiple  of  two  or  more  gfren 
numbers  is  a  number  exactly  divisible  by  each  of  them. 

175.  The  Least  Common  Multiple  of  two  or 

more  given  numbers  is  the  least  number  exactly  divisible 
by  each  of  them. 

Two  or  more  numbers  can  have  but  one  least  common  multiple. 

176.  PsiKCiPLES. — ^1.  A  multiple  (^ a  number  cQfUuins 
each  of  Oie  prime  factors  of  that  number. 

2.  A  common  mmUiple  of  two  or  more  numbers  contains 
each  of  tlie  prime  factors  of  those  numbers,    fienoe. 
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3.  The  least  common  mvJMflo  9ftw^9r  more nmmiers  is 
tho  hast  mmier  ihat  contains  eadi  of  ih^  ptvme  factors  of 
thoBS^  numbers. 

4.  A  common  muUipU  of  two  sf  more  numbers  may  he 
ftund  iy  muMiplyia^  ths  given  numJkrs^  togiether. 

177*  To  find  the  least  comiuou  multiple. 

FIRST  MBTBOIX 

1.  Fijod  the  leaAt  commco).  axoltiple  of  30,  42,  and  6& 

Q/PES^ivm.  A]KALXBis.r^The  least  eooMaon 

30  =  2  x3  x5  muHiplo  caaikot  1»  lass,  thas  the 

4^0 2vqv7  largest  nmber  661,  siaee  it  vamk 

atHt       Q  cwiti^  e»;  hanoa  it  muel  ©on- 

66^2x3x11  taiB  all  th«  prime  fiatow  oi  66, 

2x3x11x7x5=2310     ^^hidi  ane  8v  3,  aad  11.    ^Pfim.  1.) 

Bai  the  least  comrnnw  mil^iile  oi 
09  most  also  ooAtahi  afi  thepriae  &ctofs  of  eadt  of  the  othes  ntun- 
hers,  and  stnee  the  prime  factors  d  aod  S  of  66  are  oomnon  aJso  to 
4St  and  80  oailt  them,  and  annex  the  faetors  T  and  5  t-o  those  of  6ft^ 
and  the  series  2,  8^  11,  7,  and  5  are  alt  the  prime  factors  of  the 
given  nnmbers^  and  their  product  2x^x11x7 x^ss^SUdi,  is  the 
iMMSt  eonmcm  mitYtiple  of  the.  giTen  munhers*    (PbiNv  8,) 

2.  Find  the  least  cdmmon  multiple  of  24,  42,  and  17. 

3.  Find  the  least  eomnaon  multiple  ol  8, 12,  20,  and  30. 
4*  Find  the  least  common  multiple  of  10, 45,  75,  and  90* 

BuLE. — I.  Jt0s^v0  each  of  the  ffiveni  $^umber$  into  its 
primefa(^ors^ 

n.  Multiply  together  aU  the  prime  factors  of  tks  latgesi 
numbery  cmel  such  prime  fadiors  of  the  ether  numbers  as 
are  mi  found  in  the  largest  mtmber,  and  their  j^roduci 
will  be  the  least  common  tnmliipkk 
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Find  the  least  common  multiple 


5.  Of  30,  66,  78,  and  42. 


7.  Of  16,  60, 140,  and  2ia 


6.  Of  21,  30,  44,  and  126. 18.  Of  16, 48, 80, 32,  and  66. 

SEOOKD  METHOD. 

178.  1.  Find  the  least  common  multiple  of  18, 24,  and  54^ 
OPERATION.  Analysis. — Write  the  numbers  in  a  hori 

3    18       2  4       5  4      >^ntal  line,  with  a  vertical  line  at  the  left 
^  ^       ^  ^         Since  2  is  a  prime  factor  of  one  or  more 
c»       V       X  a       '^  *      of  the  given  numbers,  it  must  also  be  a 


18 

24 

54 

9 

12 

27 

3 

4 

9 

4 

3 

3  [     3  4  9      factor  of  the  least  common  multiple  of 

those  numbers.  (Pbin.  8.)  Hence,  divide 
by  2  and  wiKte  the  quotients  underneath. 
For  a  like  reason  divide  again  successively  by  3  and  3,  writing  the 
quotients  and  undivided  numbers  in  a  line  below,  omitting  to  write 
any  quotient  when  it  is  1. 

Since  there  Is  no  factor  oonunon  to  4  and  8.  they  are  prime  to 
each  other,  and  hence  the  ^visors  2,  8,  and  8,  with  the  numbers  4 
and  8  in  the  last  line,  are  all  the  prime  £M^rs  of  the  given  numbers^ 
and  their  product  216  is  the  least  common  multiple.    (Pbin.  8.) 

If  in  any  example,  any  of  the  smaller  numbers  are  exactly  con- 
tained  in  the  larger,  they  may  be  omitted  in  finding  the  least  com* 
mon  multiple,  inasmuch  as  a  number  that  will  contain  a  givra 
number,  will  contain  any  fioMStor  of  that  number. 

Thus,  if  required  to  find  the  least  common  multiple  of  8, 12, 24^ 
72,  and  130,  omit  all  the  numbers  except  72  and  120,  since  the  others 
are  factors  of  these,  and  the  least  common  multiple  of  72  and  120, 
will  be  the  least  common  multiple  of  all  the  numbers. 

2.  Find  the  least  common  multiple  of  32,  34,  and  36. 

3.  Find  the  least  common  multiple  of  84, 100,  and  224. 

Rule. — ^I.  Write  the  numbers  in  a  horizontal  line^  omit* 
ting  such  of  the  smaller  numbers  as  are  factors  of  tlu 
larger 9  and  draw  a  vertical  line  at  the  left, 

II.  Divide  hy  any  prime  factor  that  wiU  exactly  divide 
two  or  more  of  the  given  numbers,  and  write  ike  quotieniB 
and  undivided  numbers  in  a  line  underneath. 
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m.  In  like  manner  divide  the  quotients  and  undivided 
numbers  until  they  are  prime  to  each  other. 

Vf.  The  product  of  the  divisors  and  the  final  quotients 
and  ufidivided  numbers,  is  the  least  common  multiple. 

What  is  the  least  common  multiple 


L  Of  4663,  and  5698  ? 
5.  Of  312,  260,  and  390  ? 


6.  Of  24, 10,  32,  45  and  25? 

7.  Of  153,204,102,andl020? 


9.  Find  the  least  common  multiple  of  the  fimt  eight 
even  numbers. 

%  ^nd  the  least  common  mcdtiple  of  the  iirst  five 
odd  numbers. 

10.  What  is  the  least  number  of  oranges  that  can  be 
equally  distributed  among  16,  20,  24,  or  30  boys  ? 

11.  What  is  the  shortest  i»eoe  of  rope  that  eaa  be  out 
exactly  into  pieces  either  15,  18,  or  20  feet  long  ? 

12.  What  Is  the  smallest  sum  of  money  which  can  be 
exactly  expended  for  boo]^  at  $5,  or  f3,  or  $4,  or  $6 
each? 

13.  What  is  the  product  of  the  least  common  multiple 
of  12, 16,  24,  and  32,  multiplied  by  their  greatest  common 
divisor? 

14.  Divide  the  least  common  multiide  of  7,  42,  6,  9, 
10,  and  ^0,  by  the  greatest  common  divisor  of  110, 140, 
and  680. 

15.  What  is  the  smallest  sum  of  money  which  can  be 
exactly  expended  for  sheep  at  t8,  or  cows  at  $28,  or  oxeq 
at  $54,  or  horses  at  $162  each  ? 

16.  What  is  the  smallest  quantity  of  grain  that  will  fill 
an  exact  number  of  bins,  whether  they  h(dd  36, 48, 80,  of 
144  bushels  ? 
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OANOELLATIOK. 

179.  1.  Diyide  7^  by  24.  One-haif  of  72  by  one-balf 
«r  24.    One-third  of  72  by  one-third  of  24 

2.  Divide  one-fourth  of  72  by  one-eighth  of  24. 

8.  Diyide  36  by  9.     One-third  of  36  by  one-third  of  9„ 

J.  What  fectors  are  common  to  72  and  24? 

a.  What  is  the  quotient  of  12  x6  divided  by  12x2? 

6.  Divide  3x3x3  by  3x3.     4x5x2  by  2x2x5. 

7.  DiTide7x6x2by2x6x7.    5x6x4by  3x4x6. 

DEFINITIONS  AND  PBINOIPLEa 

180.  CaneeUaUan  is  tis^  process  of  abzidgiBg 
operation&  in  division  by  rejecting  equal  &ctors  from  both 
dividend  and  divisor. 

181.  Pkekciplbs. — 1.  Rejecting  a  factor  from  any 
number  divides  the  number  by  that  factor. 

2.  Rejecting  equal  factors  from  both  dividend  and  divv 
ior  does  not  change  the  quotient. 

WMITTEN     JEXJBBCISJBS. 

182.  1.  Divide  56x24,  by  48x7. 

l8T  OFKBATION.  AKAIiTBI&-rlBdieato  th* 

56X24_0X5S'X0X4_,       operation  to  be  performed 

—  — 7 —  —  4      in  the  example,  by  writing 

48x7  9  X  V  Xlt  liie  numbers  that  oonstiiutf 

the  dividend,  above  a  line,  and  those  that  ooniifcltiite  the  divtec 
below  it. 

Besolye  these  numbers  into  their  factors,  and  the  dividend  will 
ccmsist  of  8  X  7  X  6  X  4,  and  the  divisor  of  8  x  6  x  7.  Rejectin^f  equal 
fiictera  ftom  both  dividend  and  divisos,  there  remains  the  ihetev  4 
fai  the  dividend.    Henoe  the  quotient  is  4. 
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9a 


1        4 


Akalysis.— Sinee  it  is  evident  tiiat  8  will 
divide  both  56  and  48>  reject  8  as  a  factor  of 
56,  retaining  the  factor  7,  and  also  of  48,  re- 
taining the  factor  6. 

Again,  since  6  wiU  divide  both  24  in  the 
dividend  a&d  6  in  the  divisor,  reject  6  as  a  lac 


tor  from  both,  retaining  the  factor  4  in  the  dividend.  Finally^ 
rejecting  the  factor  7,  common  both  to  the  dividend  and  to  thf 
divisor,  there  fematn*  only  tlie  factor  4  ki  ike  dividend  which  is 
the  ie(|Qired  q«0tlmM>. 

2.  Divide  the  product  of  44,   30,  7,  and  6,  by  the 
prodact  (rf  33, 18,  and  14 ;  or,  divide  55440  by  8316. 


OPERATION. 
2        10 

55440  _/fe^x»0x:tx»_  10x2 

8316  "^  $|xl*X^4  ^      3 
3       I       * 


Or, 


=  6* 


iZ4 


By  m«B7  it  is  thought  more  smtvenieDt  to 
write  the  fiaietsi  ol  the  difndMd  em  the  ri^  of  a 
vertical  line,  and  the  factors  of  the  dmmfr  on  the 
ieft. 

3.  Divide  13x7x5x3  by  3x5x7. 

4.  Divide  43xl8x6x4by  36x21x6. 


20 


6| 


BuiiE. — ^L  Cancel  all  the  f odors  common  to  lath  tjm- 
dend  and  divisor. 

n.  Divide  ihs  product  of  the  remaining  factors  of  the 
dividend  by  the  product  of  the  remaining  factors  of  the 
divisor^  and  the  result  will  be  the  quotient. 

Wh^i  a  ftictMr  equal  to  the  number  itself  is  canceled,  the  umt  1 
xemains,  since  a  number  divided  by  itself  gives  a  quotient  of  1.  If 
the  1  occur  in  the  dividend,  it  must  be  retained;  if  in  the  divisor^ 
It  need  not  be  regarded. 
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5.  Whatistheqaotient(tf35x33x28,  diyidedbyldx 
14x11? 

6.  What  is  the  quotient  of  140  x  39  x  13  x  7,  divided  hj 
7x26x21? 

7.  Multiply  11  times  21  by  26^  and  divide  the  product 
by  14  times  13. 

8.  How  many  times  is  the  continued  i»:oduot  of  14,  9, 
3,  20,  5,  imd  6  contained  in  the- continued  product  of 
183,  18,  70,  12,  and  5  ? 

9.  If  213  X 190  X  84  X  264  is  the  dividend,  and  56  times 
36  multiplied  by  30  is  the  divisor,  what  is  the  quotient  P 

10.  (240  X  56  X  18)h-(60  x  28  x  9)  =  ? 

11.  (72x48x28x5)^(84x15x7x6)=? 

12.  (66xl8x27x25)-f-(84x45x7x30)  =  ? 

13.  (80 X 60 X 50 X 16 xl4)-h(70x 56x24x20)  =P 

14.  Multiply  64  by  7  times  31,  divide  the  product  by 
8  times  56,  multiply  this  quotient  by  15  times  88,  divide 
the  product  by  55,  multiply  this  quotient  by  13,  and  di- 
vide the  product  by  4  times  6.    What  is  the  quotient  ? 

-.e   ^  ^xi.         X,-    i.    .12x60x27x35 

15.  Find  the  quotient  of  ^^^^^--^^-^. 

^a   ^  A^x.         u    4.    .77x100x18x64 

16.  Find  the  quotient  of  ^5^11^49^1^' 

17.  How  many  tons  of  hay  at  $18,  must  be  given  for 
45  cords  of  wood  at  $4  a  cord  ? 

18.  How  numy  flour  barrels  at  $.80  each,  will  pay  for 
112  bushels  of  com  at  $.70  a  bushel  ? 

19.  How  many  tubs  of  butter,  each  containing  56 
pounds,  at  30  cents  a  pound,  must  be  given  for  7  barrels 
of  sugar,  each  containing  195  pounds,  at  10  cents  a  pound  i 
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20.  A  laborer  gare  12  dajrs'  work  for  48  bushels  of 
potatoes,  worth  50  cents  a  bushel.  What  were  his  daOy 
earnings  ? 

21.  A  grocer  sold  24  boxes  of  soap,  each  contuning  55 
pounds,  at  10  cents  a  pound,  and  reeeiTed  as  pay  88  bar 
rels  of  apples,  each  containing  3  bushels.    How  mucb 
were  the  apples  worth  a  bushel  ? 

22.  Sold  20  pounds  of  butter  at  27  cents  a  pound,  which 
exactly  paid  for  15  pounds  of  coffee.  What  was  the  price 
of  the  coffee  a  pound  ? 

23.  A  farmer  exchanged  240  bushels  of  com,  worth  $.75 
A  bushel,  for  an  equal  number  of  bushels  of  barley,  worth 
$1  a  bushel,  and  oats,  worth  $.50  a  bushel    How  many 

* 

bushels  of  each  did  he  receiye  ? 

24.  A  farmer  bought  two  kinds  of  cloth,  one  kind  at 
$.75  a  yard,  and  the  other  at  $.90,  buying  twice  as  many 
yards  of  the  first  kind  as  of  the  second.  He  paid  for  the 
cloth,,  132  pounds  of  butter  at  40  cents  a  pound.  How 
many  yards  of  each  kind  of  cloth  did  he  buy  ? 

25.  A  merchant  bought  6  loads  of  oats,  each  load  con- 
taining 22  bags,  and  each  bag  2  bushels,  worth  56  cents 
a  busheL  He  gave  in  payment  8  boxes  of  tea,  each  con- 
taining 24  pounds.    What  was  the  tea  worth  a  pound  ? 

26.  How  many  bushels  of  oats  at  $.60  a  bushel,  wiU 
pay  for  12  tons  of  coal  at  $7.20  a  ton  ? 

27.  How  many  chests  of  tea,  each  containing  63  pounds 
worth  87^  cents  a  pound,  must  be  given  for  21  bags  oi 
coffee,^  each  weighing  28  pounds,  worth    37^^  cents  a 
pound? 

28.  How  many  days'  work,  at  $1.25  a  day,  will  pay  for 
75  bushels  of  com^  at  $.80  a  bushel  ? 
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183. 


SYNOPSIS   FOE   EEVTEW. 


n 

o 

m 

Hi 

Pk 
O 
Pd: 


1.  DiCFLNiT10N& 


3.  DrVTSIBILITT  OP 


S.  ^ACfovnsm* 


4l  Common  Divisors. 


5b  MtlLTIPLBS. 


ft   CAKCBLLATIOir. 


'  1.  Propevtiefi  of  Nombera.  3.  Int«^ 
gral  Number,  or  Integer.  3.  Even 
Number.  4.  Odd  Number. 
9).  Prim.e  Nuinber.  6L  ComposHe 
Number.  7.  Factors.  8.  Prima 
Factor.    9.  Exact  Divisor. 

'  1.  How  to  ILnd  wbetiker  n  number  i« 
divisible  by  2,  3,  4,  5, 6,  8.  9,  or 
10;  also  by  7, 11,  or  18. 

2.  Other  prc^erties  of  even  and  of 
prime  numbers. 

t  Definttionst  |  ^'  ^^^^^^0- 

L  2.  Escponent, 

2.  Principles^  1, 2,  3, 4 

3.  Rule.  4.  Proof. 

{1.  Divisor. 
2.  C7ommo9»  J>m»or- 
3.  G.  C.  IHoisar. 

2.  Principles,  1,  2,  3,  4. 

3.  Rule  (IstX  turn. 

4.  Rule  (2d),  1, 11,  III.  IV. 

r  1.  mdtipl&, 
'  1.  Definiti<»s.  J  2.  0.  MoMpU. 

2.  Prindples,  1, 2,  3. 

8.  Rule  (Ist),  I,  n. 

4.  Rule  (2d),  I.  II,  IH,  IV. 

1.  Definition. 

2.  Princ^les,  1, 2. 
8.  Rule,  I,  IL 


nMcnoMs 


ORAL     BXEItCI8B8, 

184*  1.  If  any  miit,  as  an  apple,  or  a  yard,  be  divided 
into  2  equal  parts,  wlii^  is  eadi  part  named  ?    One-hAf. 

%  It  i^  tmit  be  divided  into  3  equal  parts,  what  name 
is  gi^en  to  1  of  the  parts  ?    To  2  of  the  parts  P 

S.  If  the  unit  be  divided  into  5  equal  parts,  what  is  eadii 
part  named  ?    What  name  is  given  to  3  of  the  parts  ? 

4k  How  many  halves  are  t^ere  in  a  unit  P  How  many 
thirds  t    Fourths  f    Fifths  f    Sixths  f    Sevenths  f 

5.  If  a  mile  be  divided  into  i  equal  parts,  what  part  of 
the  whole  xaite  is  1  of  the  parts  P    3  of  the  parts  ? 

6.  What  is  1  of  5  equal  parts  of  a  unit  called  ?  What 
are  2  of  6  equal  parts  called  ?    4  of  10  equal  parts  ? 

7.  What  is  meant  by  1  sixth  of  a  unit  ?    By  3  fourths  ? 

8.  What  are  3  of  the  7  equal  parts  of  a  week  called  ? 

9.  Which  is  the  smaller y  one-third  or  one-fourth  P  One- 
fifth  or  one-third  ? 

10.  Which  is  the  greater^  one-fourth  or  one-sixth  p 

185.  PRIKCIPLES.— 1.  The  less  the  number  of  equal 
parts  into  which  a  unit  is  divided,  the  oreatbb  is  tlie 
VALUE  of  each  part. 

2.  The  GREATER  the  number  of  equal  parts  into  which 
a  uwU  is  divided,  the  less  is  the  value  of  each  part. 

5 
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DEFINITIONS. 

186.  A  Fraction  is  one  or  more  of  the  equal  parts 
of  a  unit.  Thus,  1  hcilfwiA  %  thirds  are  fractions. 

187.  A  JFractional  Unit  is  one  of  the  equal  parts 
into  which  any  unit  is  divided.  Thus,  1  fourth  and 
1  fifth  are  fractional  units  ot  fourths  axii  fifths. 

fractional  units  take  their  name  and  their  value  from  the  number 
of  parts  mto  which  the  integral  unit  is  diyided. 

188.  A  fraction  is  usually  expressed  by  two  numbers, 
called  the  Num&rator  and  the  Denominator y  one  written 
over  the  other  with  a  line  between  them.  A  fraction 
written  in  this  form  is  sometimes  called  a  Common  Frac- 
tion.   Thus, 

One-third    is  written  ^  |  Nine-tenths  is  written  ^ 

SeTen-twentieths  **      -^ 

Twelve-thirty-fifths         ''       ^ 
Thirty-six  forty-ninths    "       f| 

189.  The  Denominator  of  a  fraction  shows  the 

number  of  equal  parts  into  which  the  unit  is  divided,  and 

also  indicates  the  name  of  these  parts.    It  is  written  below 

the  line. 

Thus,  in  the  fraction  |,  8  is  the  denominator  and  shows  that  the 
unit  is  divided  into  eight  equal  parts»  named  eighthi, 

190.  The  Numerator  of  a  fraction  shows  the  num- 
ber of  equal  parts  taken  to  form  the  fraction.  It  is 
written  above  the  line. 

Thus,  in  J,  7  is  the  numeraUyr,  and  shows  that  7  of  the  8  equal 
parts  are  taken,  or  expressed  hj  the  fraction 

191.  The  Terms  of  a  fraction  are  its  numerator  and 
denominator.  Thus,  6  and  7  are  the  terms  of  the  fraction  %^j 


Three-fourths      **      } 
Pivensixths  "      | 

Seven-eighths      **      -f 


y 
y 
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6.  Twenty-flix  forty-eightha, 

7.  Twenty-seven  two-hundredths. 

8.  Forty-three  ninety-ninths. 

9.  Sixteen  one-hundred-eighths. 
10.  Fifty-five  eighty-ninths. 


Express  by  figures^ 
!•  Five-ninths. 

2.  Seven  twenty-fifths. 

3.  Nine-eighteenths. 

4.  Twelve  twentieths. 
ft  Eight  thirty-sixths. 

Copy  and  read^ 

7.   A;  A;  H;  H;  t\V;  t»A;  A^. 

192.'\M*ac^fow5  are  Proper  or  Improper. 

193.  A  Proper  Fraction  is  a  fraction  whose  nu- 
merator  is  less  than  its  denominator.  Its  vo^  is  less 
than  a  unit.    Thus,  -|,  f^  and  \i  are  proper  fractic^is. 

194.  An  Improper  Fraction  is  a  fraction  whose 
numerator  equals  or  exceeds  its  denominator.  Its  value 
is  equal  to,  or  greater  than  a  unit.  Thus,  |,  ^,  and  ^ 
are  improper  fractions. 

195.  A  Mixed  Number  is  an  integer  and  a  fraction 
united.     Thus,  12^^  is  equivalent  to  12+|. 

196.  The  Meciprocal  of  a  number  is  1  divided  by 
that  number.  Thus,  the  reciprocal  of  9  is  l-5-9=| ;  of 
16,  it  is  l-^16==^,  etc. 

197.  The  Meci%irocal  of  a  Fraction  is  1  divided 
by  that  fraction,  or  it  is  the  fraction  inverted.  Thus,  the 
reciprocal  of  |  is  l-j-J=:| ;  of  ■^,  it  is  ^. 

198.  The  V€due  of  a  fraction  is  the  quotient  of  its 
numen^r  divided  by  its  denominator.    Thus.  ^z=>4k.^ 
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1.  Analyze  the  fraction  |.  * 

Analysis. — }  is  a  fraction ;  8  is  l^e  denmninaior,  and  shows 
tkat  the  unit  is  divided  into  8  equal  parts ;  \  Is  the  fraetional  unit^ 
rince  it  is  one  of  the  eight  eqnal  parts  into  which  the  uiHt  is  divided ; 
7  is  the  numerator,  and  shows  that  seven  of  these  equal  'parts  are 
talcen ;  7  and  8  are  the  tefrms  of  the  fraction.  It  is  a  proper  frac- 
ion,  since  the  nnmeratcn*  is  less  than  the  denominator ;  its  ^ue  it 
ScM  than  1 ;  and  it  is  read  iewn-eighths. 

In  like  manner,  analyze 

2.  j.     I    3.     tt-     I    4.     f     I     6.    a.     I     6.     ^. 

199.  Since  fractions  indicate  division,  all  changes  in 
the  terms  of  a  fraction  will  affect  the  value  of  the  fraction 
according  to  the  laws  of  division ;  hence  if  we  subetitnte 
the  General  Principles  of  Division  (142),  we  shall  have 
the  following 

300.    GENERAL  PBmCIPLES  OP  FRACTIONS. 

« 

1.  Multiplying  the  numerator,  or  \  ,,  ^.  ,.    ^,    ^     ,. 
Dividing  the  denomimtor,        \  ^««»P^»«  the/raciton. 

2.  Dividing  the  numerator,  or      ) 

Multiplying  tU  dmmmnator,  \  I>i^^^  *l>^  Mctton. 

3.  Multiplying  or  dividing  both  ) 

numerator  and  denominator}^'"*,  not    change  ihe 
bg  the  mme  number,  )     ^alueofthefractmi./ 

201.  These  three. principles  may  be  embraced  in  one 

GElifERAL    LAW. 

A  change  in  the  numsratob  produces  a  like  change  in 
ihe  value  of  the  fraction  ;  hut  a  change  in  the  dekominatob  , 
produces  an  opposits  change  in  the  value  of  the  fraction^' 
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BEDUOTION. 

SOS*  To  reduce  firactions  to  higrher  or  lower  terms* 

ORAi^    jBXBnciama. 

1.  One-half  is  equal  to  how  many  fourths? 

Analysis. — Since  1  is  equal  to  4  fourths,  \  is  eqnal  to  1  half  of  4 
fourths  ox  2  fourths. 

2.  One-third  of  a  mile  is  how  many  sixths  of  a  mile  ? 

3.  One-half  of  a  dollar  is  how  many  f<yurths  of  a  dollar  ? 

4.  Name  some  equivalent  fractions  for  halves.   Thirds. 

5.  Express  |  in  terms  3  times  as  great.   4  times  as  great 

6.  The  denominators  four,  six,  eight,  and  ten,  are  mul- 
tiples of  what  number  ? 

7.  Multiply  both  terms  of  f  by  3,  and  show  that  the 
valtie  6i  the  fraction  is  not  changed. 

Analysis. -7-If  both  terms  of  }  are  multiplied  hj  8,  the  resulting 
fraction  is  A,  which  Is  equiyalent  to  |,  since  the  fl'oetional  unit  is 
^  aa  gnatt  while  the  number  taken  is  8  times  as  great 

8.  Jfame  three  equivalent  fractions  for  -f;  for  |;  for  |. 

9.  Change  f  to  twelfths.    To  eighteenths. 

10.  8  twelfths  are  how  many  thirds  f 

Analysis. — Siiice  1  third  is  equal  to  4  twelfths,  8  twelfths  are 
equal  to  as  manj  thirds  as  4  twelfths  are  contained  times  in  8 
twelfths,  which  is  2  timea    Hence  there  are  }  in  ^. 

11.  How  mskiij  fourths  of  a  rod  are  9  twelfths  of  a  rodf 
1%.  Divide  both  terms  of  \i  ^1  ^9  -^ad  show  that  the 

value  of  the  fraction  is  not  changed. 

Analysis.— If  both  terms  of  ^  are  divided  bj  5»  the  resiilting 
fraction  is  },  which  is  equivalent  to  ^,  since  the  ft'OcHoruU  unit  is 
5  times  as  great,  while  the  number  taken  is  }  as  great. 
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13.  Change  )f  to  an  eqniyalent  fraction  haTing  a  de- 
nominator 1  half  as  great,    1  third  as  great 

14.  Change  ^  to  a  fraction  having  lower  terms.  Jf.  ff. 
16.  In  what  lower  terms  can  fj  be  expressed  ? 

16.  Change  -^  to  its  lowest  terms.    |^.     jf.    f|.  f{. 

/  17.  Name  two  conunon  divisors  of  -Jf .    -If.    fj.  }f . 

18.  Express  -^  in  terms  4  times  as  great. 

19.  Express  |f  in  terms  6  times  as  great. 


DEFINITIONS. 

^034  JR^diiction  of  Fractions  is  the  process  of 
changing  their /orm  without  altering  their  vcUvs. 

204.  A  fraction  is  reduced  to  Higher  Terms  when 
the  numerator  and  denominator  are  expressed  in  larger 
numbers.    Thus,  |=|,  or  ^. 

205.  A  fraction  is  reduced  to  Ijower  Terms  when 
the  numerator  and  denominator  are  expressed  in  smaller 
numbers.     Thus,  i^=i,  or  |. 

206.  A  fraction  is  reduced  to  its  Lowest  Terms 

when  ite  numerator  and  denominator  are  prime  to  each 
other.    Thus,  ^=| ;  i|=f 

207.  Fractions  are  changed  to  higher  terms  by  Multi- 
plication, and  to  lower  terms  by  Division. 

All  mgbOT  tenns  of  a  fraction  are  mnltiples  of  Its  lowest  teims. 

208.  Principle. — Multiplying  or  dividing  both  terms 
of  a  fraction,  ty  the  same  number  does  not  change  the  value 
of  the  fraction.    (200,  3.y 
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WniTTEir     BXEBCISES, 

209.   1.  Ghauge  {^  to  a  fraction  whose  denominator 

is  30. 

OPBBATiow.  Analysis. — First,  divide  80,  the  required  de* 

o  A  _^  g  __  5        BomiQator,  by  6,  tlie  denominator  of  the  given 

tection.     The  quotient  5  is  the  &ctor  employed 
§-  X  c  =  M         ^  produce  the  required  den<miinator.    Hence, 

multiply  both  terms  of  f  by  5  (200,  8),  and  {{ 
18  the  required  fraction. 

2.  Change  ^  to  a  fraction  whose  denominator  is  96. 

3.  Change  f^  to  a  fraction  whose  denominator  is  105. 

4.  Reduce  ^  to  its  lowest  terms. 

OPERATION.  Analysis.— -Dividing  both  terms 

^AAri  8  =A:Atf=4        of  the  given  fraction  ^,  by  8, 
TYir-H8       TT.  TT-.8        T         (200,  8)  the  result  is  A-    Again, 

Or,  -^X  11=1  dividing  both  terms  of  ^  by  8, 

the  result  is  (.    Since  the  terms 
of  I  are  prime  to  each  ciher,  the  lowest  terms  of  ^  are  {. 

The  same  result  is  obtained  more  directly,  by  dividing  both 
terms  by  their  greatest  common  divisor,  24. 

6.  Reduce  i\  to  its  lowest  terms. 

6.  Reduce  ^^  to  its  lowest  terms. 

7.  Reduce  ^ff  to  its  lowest  terms. 

Rules. — 1.  To  reduce  a  fraction  to  higher  terms. 
Divide  the  required  denominator  by  the  denominator  of 

the  given  fraction,  and  multiply  the  terms  of  the  given 

fraction  by  the  quotient. 

2. — To  reduce  a  fraction  to  its  lowest  terms. 

Reject  all  factors  commo7i  to  the  terms  of  the  given  frac* 
tion.    Or, 

Divide  the  terms  of  the  given  fraction  by  their  greatest 
common  divisor. 
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8.  Change  ^^  to  a  fraction  whose  denominator  is  180. 

9.  Eeduce  J  and  J^  each  to  sixty-thirds. 

10.  Eeduce  f,  J,  and  ^,  each  to  120ths. 

11.  Eeduce  ^-J,  {,  J  J,  and  H,  each  to  132ds. 

12.  Change  168-r-252  to  the  form  of  a  fraction  in  its 
lowest  terms.     81-f.(>3.     160-^400.    324-^-612. 

Eeduce  to  their  lowest  terms, 


13. 

m- 

17. 

14. 

Mt' 

18. 

15. 

ni- 

19. 

16. 

m- 

20. 

21. 
22. 
23, 
24. 
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210.  To  reduce  an  integer  or  a  mixed  number 
to  an  improper  inaction. 

1.  In  3  units,  how  many.fourttisP 

Analysis. — Since  in  1  unit  there  are  4  fourths,  in  8  units  there 
are  3  times  4  fourths,  or  12  fourths.    Hence  3  =  J^. 

2.  In  4  bushels,  how  many  eighths  of  a  bushel  ? 

3.  How  many  sevenths  of  a  week  in  6  weeks  ? 

4.  How  many  9ths  in  5  ?    6  ?    8 ?    10?    12? 

5.  How  many  tenths  of  a  dollar  in  $7  ?    In  $9  ? 

6.  How  many  half  dollars  will  jtey  for  a  ton  of  coal 
that  cost  $7  ?    For  a  barrel  of  flour  that  cost  $10  ? 

7.  How  may  an  integer  be  changed  to  thirds  f    To 
sixths  f    To  eighths  ?    To  tenths  f 

8.  In  5|  how  many  eighths  ? 

Analysis. — Since  1  is  equal  to  8  eigMhs^  5  equals  5  times  8  eighths^ 
or  40  eighths,  and  f  added  make  43  eighths.     Hence  5}  =  V* 

9.  In  6}  cords  of  wood,  how  many  fourths  of  a  cord? 
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10.  How  many  6th8  in  tS^  ?    In  12|  rods  ? 

11.  Among  how  many  boys  can  you  distribute  5f 
quarts  of  chestnuts,  if  you  give  J  of  a  quart  to  each  ? 

12.  Among  how  many  poor  families  can  4^  tons  of 
coal  be  distributed,  if  each  family  receive  ^  of  a  ton  ? 

WBITTBX    MXJSBCl^ES, 

211.  1.  Change  75  to  the  form  of  a  fraction  having  27 
for  its  denominator. 

OPERATION.  Analysis.— fflnoe  1  is  eqaal  to  27  ttoefUy^ 

75x272=202 5       seventhi, 75 is eqoal  to 75 times 27 twenty- 
sevenths,  or  2025  twenly-seyenths.    Henot 
75  =  -2^  75  =  *Sf^. 

2.  Change  49^^  to  twelfths. 

OPERATION.  Analysis. — Since  1  is  equal  to  12  ttodfths, 

49V  49  is  eqoal  to  49  times  12  twelfths,  or  588 

-■  2  twelfths;  to  which  add  ^,  and  the  result  U 

695  twelfths.     Hence  49 A  =  W- 

5  8  8  twelfths  An  integer  is  reduced  to  a  fractional  fom 

by  writing  1  under   it  for  a  denominatoc 

■W  +  A  =  ¥r  Thus.9  =  i;  28  =  V. 

3.  Change  81  to  a  fraction  haying  24  for  its  denominator. 
4  In  78  pounds,  how  many  sixteenths  of  a  pound  ? 

6.  In  42Jj^  weeks,  how  many  sevenths  of  a  week? 

6.  How  many  20ths  of  a  ton  in  16f}  tons  ?  In  21^  tons  ? 

BuLE. — Multiply  the  integer  ty  the  required  denomina- 
tor, and  to  the  product,  add  the  numerator  of  the  fractions 
and  under  the  resuU  write  the  required  denominator. 

Beduce 


7.  207  to  fifteenths. 

8.  136^  to  eighteenths. 

9.  472^  to  twenty-sixths. 


10.  543A  to  fortieths. 

11.  184||  to  ninety-fifths. 

12.  2014IJ- to  eighty-fourths. 
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13.  Eeduce  204^  J  days  to  twenty-fourths  of  a  day. 

14.  Change  312  to  a  fraction  whose  denominator  is  126. 

15.  Reduce  2146^  to  an  improper  fraction. 

16.  Change  1006^  to  an  improper  fraction.? 

21 2.  To  reduce  an  improper  fraction  to  an  inte- 
ger^  or  a  mixed  number. 

OJtAJL     BXERCISE8. 

1.  How  many  units  are  ^  ? 

AwALT^B. — Since  4/<n^^  equal  1, 18  fourths  are  as  many  times 
1  as  4  fourths  are  contained  times  in  18  fourths,  which  is  4f  times. 

2.  How  many  times  1  are  ^?    ^?    |f?    ^?    H? 

3.  How  many  yards  are  ^  of  a  yard  ?    ^  ?    -^  ? 

4.  How  many  dollars  are  %^^    $^?    Iff?    *f*  ? 

6.  In  If  of  a  foot,  how  many  feet  ?    In  ^^  of  an  acre, 
how  many  acres  ?    In  ^^  of  a  ton,  how  many  tons  ? 

WRITTEN     EXEBCI8BS. 

213.  1.  Beduce  ^4^  to  a  mixed  number. 

OPERATION  ANALTSia— Since  9  ninths  equal  1, 

H*— /il«-T-y  — ^4f     Hence  H^  =  24f. 

2.  Change  -^^  to  a  mixed  number. 

3.  In  ^^  of  a  dollar,  how  many  dollars  ? 

4.  How  many  rods  in  ^^  of  a  rod  ? 

EuLE. — Divide  the  numerator  ly  the  denominator. 
Eeduce  to  integers  or  mixed  numbers. 


5.    w. 

7.      W. 


8.  ifti^. 

9.  JJ^p, 
10.      .4|fii. 


11.      HW'^ 

12.       x^^. 

13.     ?VM^i> 
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214«  To  reduce  fractions  to  equiYalent  fractions 
haTingr  a  common  denominator. 

1.  How  ma,nj  fourths  in  1  ?    In  J? 

2.  How  many  ninths  inl?    In^?    In}? 
8.  Express  f ,  ^,  and  |,  each  as  twelfths. 

4.  Change  f  and  |  to  fractions  of  the  same  denominator. 

6.  What  is  a  multiple  of  4  ?    Of  6?    Of  8?    Of  9? 

6.  What  is  a  common  multiple  of  3  and  4  ?  Of4and5P 

7.  What  is  the  least  conmion  multiple  of  3,  4,  and  6  ? 

8.  What  is  the  least  common  multiple  of  the  denomi- 
nators of  \,  I,  and  f  ?    Of  |,  f ,  and  |  ? 

9.  Beduoe  f  and  \  to  dghteenths.  To  twenty-seyenths. 

10.  Kame  some  fractions  that  can  be  changed  to  lOths. 

11.  Kame  four  fractions  that  can  be  changed  to  24ths. 

DEFESriTIONS  AND  PRINCIPLES. 

215.  A  Com/mon  Denominator  is  a  denomina- 
tor common  to  two  or  more  firactions. 

316.  The  Least  Common  Denominator  of  two 

or  more  fractions  is  the  least  denominator  to  which  they 
can  all  be  reduced. 

Since  all  higher  terms  of  a  fraction  are  multiples  of  its 
corresponding  lowest  terms  (207)  Note),  hence  the  fol- 
lowing 

217.  Principles. — 1.  A  common  denominator  of  two  or 
more  fractions  is  a  common  multiple  of  their  denominators. 

2.  The  least  common  defwminator  of  two  or  more  frac- 
tions is  the  least  common  multiple  of  their  denominators. 
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WBITT£!N     BX.XSBCISE8. 

318.   1.  Reduce  \,  |,  and  f  to  equivalent  fractionfl 
haying  a  common  denominator. 

OPERATION.  Analysis. — Multiply  each  denominator  by  the 

^  V  S  y  5=30     ^*^®'  *^^'  *^*i  tl^®  product,  30,  is  a  common  de 

nominator  of  the  three.    (Prin.  1.) 
1x3x5  =OT         But  since  the  value  of  the  fractions  is  not  tc 
§x|x|=f^     be  changed,  each  numerator  must  be  multiplied 
-|x|xi=-H'     ^7   ^^   same   midtiplier   §s   its    denominator. 

Hence,  multiplying  the  terms  of  \  by  3  and  5, 
the  result  is  }^ ;  of  {,  by  2  and  5,  the  result  is  fj ;  and  of  {  by  2 
and  3,  the  result  is  ){.    Or, 

To  find  the  numerators,  take  such  part  of  the  common  denomina- 
tor 30,  as  the  given  fraction  is  part  of  1.    Thus,  ^  of  30  is  15,  etc. 

Reduce  to  fractions  having  a  common  denominator 


2.  4  ^^^  i' 

3.  -^  and  f . 


4.  f  I,  and  |. 

5.  iV>  h  and  1- 


6.  ^,  4,  and  f 

7.  i,  f ,  and  3^. 


8.  Change  |,  f ,  and  ^  to  equivalent  fractions  having 
the  least  common  denominator. 

OPERATION.  Analysis.— First  find  the  least 

7)3       7      14      1=1^  common  multiple  of  the  given  de- 

"~^       ^          ^      •   0  •  nominators,  winch  is  42.  This  must 

^        * '  be  the  least  common  denominator 

2x3x7=42     iV  =  H  of  tlie  given  fractions.    (Prik.  2.) 

9.  Change  |,  3^,  and  \^  to  equivalent  fractions  having 
^the  least  common  denominator. 

Rule. — 1.  To  reduce  two  or  more  fractions  to  equiva- 
lent fractions  having  a  common  denominator. 

Multiply  the  terms  of  each  fraction  ly  the  denominators 
of  all  the  other  fractions. 
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3.  To  rednce  them  to  their  lectst  common  denominator. 

I.  Find  the  least  common  multiple  of  the  denominators 
of  the  give'^  fractions  for  their  least  common  denominator. 

IL  Divide  this  common  denominator  by  the  denomina- 
tor of  ea(A  of  the  given  fractions,  and  multiply  its  numer^ 
ator  by  the  quotient.    The  products  are  the  new  numerators, 

Mxed  nmnberB  most  first  be  reduced  to  impioper  fractions. 

Bedoce  to  fractions  haying  the  least  common  denomi- 
nator. 


10.  h  H,  and  iJ. 

11.  ^,  il,  and  A. 

12.  H,  W.  and  li. 

13.  IH,  h  H>  and  H. 


14.  },    24,    I,  and  1^. 

15.  6J,  i^,    7,  and  If 

16.  H>  tWt,  «>  and  2t. 

17.  H,iWr,ll,andA. 


ADDITIO]^. 

219.  1.  What  is  the  sum  of  f  and  |  ?    Of  |  aticid  |? 

2.  How  many  times  1  is  the  sum  of  ^,  f,  and  4? 

3.  Sold  ^g  of  an  acre  of  land  to  one  man,  ^  to  another, 
and  -ft  to  a  third.     How  much  was  sold  to  all  ? 

How  are  firactions  added  that  have  a  common  denominator? 

4.  Mary  paid  $J  for  some  ribbon,  and  l|  for  a  pair  of 
gloves.     How  much  did  she  pay  for  both  ? 

Analysis.— She  paid  the  sum  of  $|  and  $|.   |  is  equal  to  A,  and 
f  isequaltoH^;  ^and^fare^^orl^V    Hence  she  paid  (1^. 

6.  A  man  having  |  of  a  ton  of  coal,  bought  f  of  a  ton 
more.     How  much  had  he  then  ? 

How  are  fractions  added  that  have  different  denominators  T 
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6.  Henry  gaye  $f  for  a  book,  t^  for  a  slate,  and  1^  for 
a  bottle  of  ink.     What  did  he  pay  for  all  ? 

7.  Whatiflthesumof  i,  i,  and|?    Off,  J,  and^? 

8.  Find  the  sum  of  |,  ^,  and  ^.     Of  f ,  J,  and  -^. 

9.  Find  the  sum  of  ^,  |,  and  J.    Of  |,  J,  and  ■^. 

10.  A  farmer  sold  3^  tons  of  hay  to  one  man,  and  5|> 
to  another.     How  much  did  he  sell  to  both  ? 

ANALTSia— The  sum  of  8^  tons  and  6|  UauL   5  and  3  are  8 ;  and 
^  and  I  are  |,  which  added  to  8  makes  8|  tons. 

11.  A  man  bought  5^  cords  of  wood  at  one  time,  and 
7-^  at  another.    How  much  did  he  buy  in  all  ? 

How  are  mixed  numbeis  added  ? 

12.  A  man  paid  $25f  for  a  watch,  and  sold  it  for  $6} 
more  than  he  gave  for  it.    What  did  he  sell  it  for  ? 

Find  the  sum 


13.  Of   i  and  3f 

14.  Of  5i  and  }. 

15.  Of  1|  and  f . 


16.  Of    2iand6|. 

17.  Of    84^andVt- 

18.  Of  isi  and  f 


19.  Of  2}   andlf. 

20.  Of5i   andf 

21.  Of  liV  and  12f  . 


220.  Peikciplb. — Fractions  can  he  added  only  when 
they  liave  a  common  denominator,  and  when  they  estpress 
parts  of  like  units. 

WBITTElf     EXBBCI8B8. 

221.  1.  Find  the  sum  of  |,  W>  and  ^. 

OFEBATIOK.  ANALYSIS. — ^Redooe  the  gitren  frac- 

%^.JL^^  :^ll±M±Li.     tions  to  equivalent  fractions  having 

%i,^^KA.'i  g  __  it  __  1 1       the  least  common  denominator,  which 

'*  **         *       18  60  (217,  2).    Then  add  their  nu- 

meratoTS,  and  write  the  sum,  75,  over  the  common  denominator  60, 

and  K  =  1}  is  the  required  result. 


ADDITION. 


lU 


2.  What  is  the  sum  ot  l^,  25|,  and  7|  ? 


OPBRATIOBT. 

Find  the  sum 

3.  Of  A,  \i,  and  A- 

4.  Of  I,  J,  and  f 


Analysis. — ^The  som  of  the  frac- 
tions is  {^  =  2^»  which  added  to  the 
som  of  the  integers  46,  gives  48^ 
the  required  sum. 


5.  Of  42,  31t«^,  and  9^. 

6.  Of  204^,  50H,  and  7^. 


fiuLE. — I.  Redtice  the  given  fractions  to  equivalent  frac- 
tions having  the  least  common  denominator,  and  write  the 
sum  of  the  numerators  over  the  common  denominator. 

n.  When  there  are  mixed  numbers  or  integers,  add  the 
fractions  and  integers  separately,  then  add  the  results. 


7.  i+i+A+A=? 
9.  18A+24  +  lH=? 


10.  t  +  6A+21|+77=? 
12.  124^+3253^+4011==? 


13.  Bought  3  pieces  of  cloth  containing  105|y  86f ,  and 
58f  yards  respectively ;  how  many  y^i^  in  all  ? 

14.  If  it  takes  6^  yards  of  cloth  for  a  coat^  3^  yards  for 
a  pair  of  pantaloons,  and  {  of  a  yard  for  a  vest,  how  many 
yards  does  it  take  for  all  ? 

15.  Four  cheeses  weighed  respectively  46|,  48|,  4:2-^, 
%nd  57}  pounds.    What  was  their  entire  weight  ? 

.  16.  What  number  is  that  from  which  if  24f  is  taken, 
the  remainder  is  63|f  ? 

17.  A  farm  is  divided  into  4  fields :  the  first  contains 
29^  acres,  the  second  50^  acres,  the  third  414  acres,  and 
the  fourth  69|  acres.    How  many  acres  in  the  farm  f 
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SUBTEAOTION. 

OBAI,     EXEBCI8ES. 

223.  1.  What  is  the  difference  between  \  and  f  ? 

2.  What  is  the  difference  between  ^  and  ^  ? 

How  is  one  fraction  subtracted  from  another,  each  having  th« 
same  denominator  ? 

3.  A  gentleman  who  owned  a  sail-boat  sold  ^  of  it. 
What  part  did  he  still  own  ? 

4.  A  boy  having  $f ,  gave  $J  for  a  neck-tie.  What  had 
he  left  ? 

Analysis. — He  had  left  the  difference  between  $f  and  $|^.    f  is 

equal  to  ^,  and  \  equals  ^ ;  ^y  less  ^  are  ^. 

5.  A  man  owning  f  of  an  acre  of  ground,  sold^|  of  an 
acre.    What  part  remained  ? 

How  is  one  fraction  subtracted  from  another  having  a  different 
denominator  ? 

6.  Subtract  \  from  | ;  |  from  i^ ;  f  from  -j^f . 

7.  Find  the  difference  between  -^  and  \ ;  |  and  |. 

8.  From  a  piece  of  cloth  containing  12|  yards,  5^  yards 
were  cut.    How  many  yards  remained  ? 

Analtbib. — The  difference  between  12^  yards  and  5}  yards.  } 
from  \  leaves  f ,  and  5  f r(xn  12  leaves  7.    Hence  7|  yards  remained. 

9.  If  a  ton  of  coal  costs  $7f,  and  a  cord  of  wood  $4^, 
what  is  the  difference  in  their  cost  ? 

How  is  one  mixed  number  subtracted  from  another  ? 

10.  What  is  the  valne  of  3^-2^  ?    ^—^  ?    6^—1  ? 

223.  Pbinciple. — Fractions  can  be  subtracted  only 
when  they  have  a  common  denominator,  and  when  they 
eatress  parts  of  like  units. 
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WBITTMK     MXEBCI8BB 

S34.  1.  Froji  }  subtract  ^. 

OPERATION.  Analysis.— Reduce  the 

J  —  ^  =  J^  —  il=  ^^ri'^  =  a     ^ven  fractionis to  eqniva- 

lent  fractions  haying  the 
^east  common  denominator.    Hence  ff  —  it  =  H* 

2.  From  134J  take  76|. 

OFEBATiOK.  ANALYSIS. — ^Reduce  \  and  f  to  equivalent 

1344  =  134A-     fractions  having  the  least  common  denomi- 

n'  g  «  ^^     7  6  If-     '^^''*    ^  il  cannot  be  taken  from  ^,  take 

"        li     1  or  tl  from  184,  leaving  133,  and  add  it  to  A. 

5  7  U     making  f|.    Then  J}  from  ff  leaves  IJ,  and  76 
from  188,  leaves  67.    Hence  57i^  Is  the  result. 


3.  From  ^  take  \\, 

4.  From  -^  take  ^. 

5.  From  f^  take  |^. 


6.  From  364  take  lOf 

7.  From  112y^  take  56. 

8.  From  204^^  take  39^. 


EuLE.^— I.  Reduce  the  given  fractions  to  equivalent  frac- 
tions  having  the  least  common  denominator y  and  write  the 
difference  of  the  numerators  over  the  common  denominator. 

n.  When  there  are  mixed  numbers^  subtract  the  frac- 
tional and  integral  parts  separately y  and  add  the  results. 

If  the  mixed  numbers  are  small,  they  may  be  reduced  to  impropei 
fractions  and  subtracted  according  to  the  usual  method. 

Find  the  difference  between 


9.  \  and  ■^. 


11.  \\  and  2f  . 


13.  63^  and  71i. 
la   l^andf       12.  16  and  3^.       14.  106  and  95Jf , 
16.  From  ^  take  ^.  17.  From  410^  take  226f 

16.  From  16t3j  take -^.      18.  From  428H  take  180^. 
19j  A  farmer  having  208  acres  of  land,  sold  92^  acres. 
How  many  acres  had  he  left  ? 
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ADDITION    AND    SUBTBACTION. 

ORAL     BXEBCISBa. 

225.  1.  How  mnch  less  than  2,  is  ^4-f  ? 

2.  How  much  greater  than  2,  is  f  4-i+li  ? 

3.  What  is  the  difference  between  4  and  2|  ?  S^-  and  7^  I 

4.  Mr.  Smith  sold  ^  of  his  farm  to  one  man^  ^  to 
anoi^ier,  and  ^  to  a  third.    What  part  had  he  left  ? 

5.1  Paid  $6^  for  a  ton  of  coal,  and  $3^  for  a  load  of  wood. 
What  change  must  be  returned  for  a  ten-dollar  bill  ? 

6.  What  is  the  difference  between  If +f  and  5^? 

7.  What  is  the  difference  between  ■^+i  and  ^+\  ? 


Find  the  second  member  of  the  following  equations: 

9-  A-i+^=? 


10.  3-(i-i)=? 

11.  6i+i-.l|=? 

12.  12-(8-2|)+li=M 


13.  (26—14)  — (}+3|=? 

14.  (l|+2i)-(i+f)  =  ? 

15.  (5-34)jK9A-6)  =  ? 

16.  8TV~2m  +  10=? 

17.  12^V+H-li-2i=? 


WRITTElf    BXAMBLBS. 

226.  1.  The  sum  of  two  numbers  is  124},  and  the  less 
is  36-^.    What  is  the  greater^ 

2.  What  number  added  to  147+  will  make  21 6|  ? 

3.  What  number  adde^  to  307+ +210}  will  make  700f  ? 

4.  What  number  must  be  added  to  the  difference  ol 
186}  and  214f  to  make  1042}}? 

5.  What  fraction  added  to  the  sum  of  },  -^^  and  rf^, 
will  make  }}}  ? 

6.  What  must  be  added  to  },  that  the  sum  may  be  }}? 
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7.  Bonght  a  quantity  of  barrel  staves  for  $160f,  and  of 
lumber  for  |1136f.  Sold  the  staves  for  $205^  and  the 
lumber  for  $1240^.    What  was  the  whole  gain  ? 

8.  A  man  bought  a  ton  of  hay  for  I15|,  a  barrel  of  flour 
for  $9^;  and  a  barrel  of  apples  for  $3yV*  What  change 
fhould  be  given  to  him  for  3  ten-dollar  bills  ? 

Complete  the  following  equations : 


9.  ♦+♦-♦+♦=  ? 

10.  8f+2|-.5TS-=? 

11.  48-(164— 3J)=? 


12.  4H+56-24^~4H=? 

13.  120—511 +90H-.f=? 


14.  342-(21A+i-9)=? 

15.  176^  +  132|  -  26H  -  17i  =  ? 

16.  $1000  —  $500  +  $107iV^  +  ♦^lA  =  ? 

MULTIPLIOATIOI^. 

227.  When  one  ftustor  is  a  fractional  number* 

ORAJL     XXBBCI8I!8. 

1.  What  part  of  a  mile  is  3  times  ^  of  a  mile  ? 

2.  What  part  of  a  dollar  is  4  times  ^  of  a  dollar? 

3.  How  many  times  1  is  3  times  f  ?    4  times  |  ? 

4.  At  $f  a  pounds  what  will  4  pounds  of  tea  cost  ? 

Analysis.— Four  ponndo  will  cost  4  times  ff ,  or  t^^  ^^ud  to 
$2i. 

5.  At  ${  a  bushel,  what  is  the  cost  of  6  bushels  of  oats  ? 
Of  7  bushels  ?    Of  8  bushels  ?    Of  9  bushels  ? 

6.  If  a  horse  eat  4  of  a  bushel  of  grain  in  a  day,  how 
much  wiU  4  horses  eat  ?  6  horses  ?  8  horses  ?  10  horses  f 

7.  What  cost  12  baskets  of  paars,  at  If  a  basket  ? 

With  each  class  of  arcU  questions  in  Art.  2279  the  pupil  maj 
■olre  the  corresponding  wHUen  examples  on  pages  118  and  110. 

w/.    J'H- 

L..UiVPR3ITY 
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8.  What  cost  9  pounds  of  butter  at  $f  a  pound? 

9.  Show  that  multiplying  the  numerator  of  ^  by  4 
multiplies  the  fraction  by  4. 

10.  Show  that  dividing  the  denominator  of  ^  by  4 
multiplies  tiie  fraction  by  4. 

How  many  ways  to  multiply  a  fraction  by  an  integer  ? 

11.  Multiply  A  by  5;  A  by  6;  VV  by  ^  ;  A  by  8- 

12.  lit  $4f  a  box,  what  will  5  boxes  of  raisins  cost  ? 

Analysis. — ^They  wiU  cost  5  times  $4}.    5  timee  $}  are  f8{,  and 
5  times  |4  are  $20.    $20  +  $3|  =  |28|.    Henoe»ete. 

13.  At  7i  cents  a  pound,  what  will  9  pounds  of  rice  cost  ? 

14.  At  $9|  a  barrel,  what  is  the  cost  of  6  barrels  of 
flour?    Of  8  barrels?    Of  9  barrels?    Of  10  barrels? 

15.  What  will  8  yards  of  cloth  cost,  at  $5^  a  yard  ? 

16.  Multiply  7i  by  9  ;  94  by  6;  10^  by  7;  12^  by  8. 

17.  What  is  i  of  12  yards  ?    Jof24men?    iof$30? 

18.  Multiplying  by  |,  ^,  ^  •)-,  etc^  is  the  same  as 
diyiding  by  what  integers  ? 

When  a  fractional  part  of  an  integer,  or  of  a  fraction,  is  to  be 
taken,  tlie  word  (f,  and  not  times,  should  be  used. 

19.  At  $7  a  ton,  what  will  f  of  a  ton  of  coal  cost  ? 

Analysis.— It  wiU  cost  f  of  $7,  or  3  times  {  of  $7.    j^  of  $7  is 
$1},  and  8  times  $lf  are  $5^.    Henoe,  etc. 

20.  At  $12  a  gross,  what  will  J  of  a  gross  of  butts  cost? 

21.  What  wiU  -^  of  a  ton  of  hay  cost,  at  $16  a  ton  ? 

22.  What  is  I  of  6?    iof2?    fof8?    T«^of9? 

23.  At  $5  a  yard,  what  will  f  of  a  yard  of  cloth  cost  ? 

24.  If  a  man  can  build  a  wall  in  28  days,  in  what  time 
can  he  build  I  of  it?    fofit?    ^ofit? 

25.  If  an  acre  of  land  produce  45  bushels  of  com,  how 
much  will  I  of  an  acre  produce?    J?    f?    f?    ■^? 
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26.  What  is  J  of  15 ?    Of  $7?    Of  116?    Of  125? 

27.  Multiply  50  by  };  49  by  Jj^ ;  63  by  ^;  81  by  ^. 

28.  In  $1  are  100  cents ;  how  many  cents  in  |  of  a 
dollar?    Tni?    i?    i?    ^?    ^?    ^? 

29.  How  many  cents  in  t^  of  a  dollar?  In  ^  ?  }?  |? 

30.  Which  is  greater,  f  of  15,  or  15  xf? 

31.  Show  that  a  fraction  of  an  integer  equals  the  pn> 
duct  of  the  integer  by  the  fraction. 

How  is  ai^  integer  mnltij^ed  by  a  fra^oii  ? 

32.  At  $12  a  ton,  what  will  5f  tons  of  cheese  cost  ? 

ANAiiTSis.— It  will  cost  5}  times  $12.    5  times  $12  are  $60,  and 
{  of  $12  are  $4|,  which  added  to  $60,  make  $64^. 

33.  At  15  cents  each,  what  wiU  4J  melons  cost  ? 
3^  What  will  7f  weeks'  board  cost,  at  $9  a  week  ? 

35.  How  much  is  6f  times  12  ?    5i  times  20  ? 

36.  Multiply  4  by  8^ ;  6  by  7| ;  8  by  9 ft. 


What 

37.  Is  VV  of  1^  gallons? 

38.  Is  f  of  47  pounds  ? 

39.  Is  ^  of  90  rods? 

40.  Is  i  of  56  days  ? 

Find  the  value 


How  many 

41.  jAre  10  times  6f  tons  t 

42.  Are  9  times  11^  miles  ? 

43.  Are  7J  times  12  men  ? 

44.  Are  12^  times  9  minutes? 


45.  bf  |xl5. 

46.  Of28xf 

47.  Of56xf 

48.  Of  ^x7. 


49.  Offx7+i. 

50.  Of|x9-2i. 

51.  Of  27  X 1+3  J. 


53.  OfT^+fx5. 

54.  Ofi|~2xi. 

55.  Of4^  +  2x5| 

56.  Of  9x9|+20| 


52.  Of  6fx7-l|. 

328.  Principles. — 1.  Multiplying  the  numerator  or 
dividing  the  denominator  multiplies  the  fraction.  (200, 1.) 

2.  The  product  of  an  integer  by  a  fraction  is  equal  to 
such  part  of  the  integer  as  the  fraction  is  of  a  unit. 
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VBAGTIOKB. 


.? 


820.  1.  :rfatiply  ^ 


BIT    XXBMCI8BB 

by  9. 


OFERATICRf. 


Or, 


7 


Or^  Ahaltus.-— Mollipljthfl 

nomerator  7  by  9,  or  divide 

the  deaominator  27  bj  9 ; 

either  operation  will  give 

ij       %i,   the   required    resolt. 

-—  (Pmbt.  1.) 

^T  By  Qfidng  the  yertical 
line  and  cancellation^  both  operations  are  combined  and  shortened. 
In  the  fini  operaticm,  the  nuniber  of  parta  or  of  fractional  nnita 
is  increased,  while  their  9iu  or  valne  remains  the  same ;  in  the 
second  operation,  the  me  of  the  parts  is  increased,  while  their 
number  remains  unchanged. 


In  like  manner  multiply 


2.  A  by  12. 

3.  iiby9. 

4.  W  by  13. 


5.  -ff  by  15. 

6.  ^  by  36. 

7.  ^  by  21. 


11.  Multiply  72  by  *. 


OPERATION. 


Or, 


72xi==72^9x4=32 


♦ 


Or,  72xi=-H^=32 
Find  the  product 

12.  Of75^by,sV- 

13.  Of    7by/r. 
U.  Of  56  by  ^. 


8 


32 


8.    T*Tbyl7. 

^-    Hi  by  22. 

10.      t*  by  44. 


Akaltbis.— To  multi- 
ply 72  by  J,  is  to  find  | 
of 72.  |of72i64time8 
\  of  72,  which  is  82. 
(Prin.  2.) 


15.  Of  168  by  If 

16.  Of  200  by  A. 

17.  Of  315  by  il- 


ia Of  19  by  it. 

19.  Of  448  by  W- 

20.  Of572byifr. 


A  fraction  is  muliiplied  by  a  number  equal  to  its  denomdnator  by 
eancelUng  the  denominator.    Thus,  |  x  8=7. 

Cancelling  ti  factor  of  the  denominator  multiplies  the  fraction  by 
that  factor.    Thus,  A  x  4=|. 


i 
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21.  MqJtiplyl7fby^ 


OFEBATIOir, 


171 
6_ 

1031 


Or,  17f  =  -4* 


•0 


155 


310 


103i 


Ahaltbib.^To  maltiply  17)  by  8, 
multiply  the  fraction  |,  and  Uie  in** 
teger  17  fepacatelj  and  adi  theif 
products,  which  Olives  108^  the  r^ 
quired  product.    Or, 

Reduce  the  mixed  number  to  aa 
impropwr  fraction,  and  mnliiplyaB  in 
£x.  1,  which  gives  the  same  result. 


Mnltiply 

2«.  l!37f  by  12.    t  24  128/r  by  4^ 


23.    85i  by  15.      25.  246*   by  16.      27.  750^^  by  17- 


26.  314^  by  48. 


28.  Moltiply  140  by  ^. 


OPEBATIOir. 


140 

H 

93| 
1260 

1353i 


Or,  9l^Mf. 

140 
29 


3^ 
3 


4060 


1353i 


AKALTOifi.— IV>  muHiplj  140  by  0), 
multiply  by  the  fraction  ),  and  by  the 
integer  9,  separately,  aud  add  their 
products,  which  gives  1358^,  the  re- 
quifed  pioduot.    Or, 

Reduce  the  mixed  number  to  an 
isfproper  inetum,  and  multiply  as  in 
Bx.  1,  wluek  gives  tits  same  rssnlt. 


Multiply 

29.  96byl2|. 

30.  216  by  16J. 


31.  304  by  24^. 

32.  198  by  18f. 


33.  560  by  %S^. 

34.  715  by  14^^. 


35.  Multiply  327^  by  72 ;  2466  by  84f ;  759  by  H- 
36^AVTiat  will  120  dozen  of  hose  cost  at  |4|  a  dozen  ^ 
3Z  At  120  a  ton,  what  will  ^^  of  a  ton  of  hay  cost  ?       i 

38.  If  a  city  lot  is  worth  $3145,  what  is  ^  of  it  worth?  / 

39.  What  will  142  yards  of  curbing  cost  at  $6|  a  yard  ? 

40.  At  $|f  a  yard,  what  is  the  cost  of  8  yards  of  cloth? 
Of  24 yards?    Of  64  yards?    Of  120  yards? 


120  fBACIIOKS. 

230.  When  both  factors  are  fractional  numbers. 

OBAJ}     JBXJBBCIS  E8, 

1.  A  boy  haying  |^  of  a  melon,  gave  ^  of  it  to  his  sister. 
What  part  of  the  melon  did  she  receive  ? 

2.  What  part  of  1  is  J  of  i?    Isiof^?    laiotiA 
3. /what  part  of  lis  i  of  i?    iof^?    ioff?    iof^? 

4.  'Which  is  greater,  |  of  i|^,  or |^  of  |?  ^  of  ^,  or  ^  of  |? 
lofi,oriof  J? 

5.  If  I  own  -If-  of  an  acre  of  land,  and  sell  ^  of  it,  what 
part  of  an  acre  do  I  sell  ?    What  part  do  I  retain  ? 

6.  If  a  yard  of  silk  is  worth  $f ,  what  is  ^  of  a  yard  worth  ? 

7.  A  boy  having  If  gave  ^  of  it  for  a  knife.    What  part 
of  a  dollar  did  he  pay  for  the  knife  ? 

Analysis. — He  paid  f  of  $}»  or  5  timw  (  of  $f .    }  of  $}  is  $|^, 
and  5  times  $^  are  ^,  or 


8.  At  If  a  gallon,  what  will  f  of  a  gallon  of  syrup  cost? 

Fractions  with  the  word  of  between  them  are  sometimes  called 
(Jamp&und  Fractions.  The  word  of  is  equivalent  to  the  sign  ( x )  of 
multipUcation.     Thus,  f  <?/|  =  f  x  | ;  f  <?/9  =  |  x  9.  etc. 

9.  Whatisf  of  4?    ^off?    |of|?    4of|? 

10.  Whatis+xi?    Axf?    |xA?    ix^? 

11.  A  man  owning  f  of  a  mill,  sold  \  of  his  share  to 
his  brother.    What  part  of  the  mill  did  each  then  own  ? 

12.  At  $8^  a  barrel,  what  will  J  of  a  barrel  of  flour  cost  ? 

ANAiiTSis.— It  will  cost }  of  $8f ,  or  8  times  \  of  $8(.  (  of  |8}  ii 
%%\,  and  8  times  $2^  are  |6f . 

Or,  |8t  equal  »V,  and  }  of  $ V  =  I V  =  1^1- 

13.  At  |9i  a  case,  what  will  |  of  a  case  of  slates  cost? 

14.  At  $5 J  a  yard,  what  will  ^  of  a  yard  of  cloth  cost? 


MULTIPLICATION. 


1«X 


15.  How  much  la  |  of  7^  miles?    |  of  24^-  pounds? 

16.  If  a  man  trayel  26^  miles  in  a  daj^  how  far  does  he 
travel  in  i  of  a  day  ?    In  J?    In|?    In}? 

17.  At  $}  a  yard^  what  will  6\  yards  of  flannel  cost  ? 

Akaltbis. — ^It  will  cost  6J  times  $f .    6  times  $}  are  $4,  and  {  of 
It  is  li>  wbieh  added  to  $4,  makes  |4|. 
Or,  6i  =iy^,  and  y  of  $J  =  $V  =  ^h 

18.  At  >^  a  pounds  what  will  8f  pounds  of  tea  cost  ? 

19.  What  will  9|  pounds  of  beef  cost,  at  #)  a  pound  ? 

20.  If  a  man  hoe  }  of  an  acre  of  com  in  a  day,  how  many 
acres  can  he  hoe  in  5^  days?    In  6}  days?    In  8f  days? 

21.  What  will  2i  yards  of  silk  cost,  at  $S^  a  yard  ? 

AwALYBis.— 2t=f  and  3^= V ;  and  J^  x  J=J^:r|7i. 

Redaoe  mixed  numbers  to  improper  fractions,  »Qd  then  proo«)«d 
as  in  mnltipl^ng  one  fraction  hy  another. 

22.  What  cost  5}  yards  of  alpaca,  at  tl|^  a  yard  ? 

23.  Multiply  2i  by  3i ;  7 J  by  IJ ;  H  by  2|. 

Find  the  value 


24.  Of  J  of  f  of  a  mile. 

25.  Of^of  |of  Jof  II. 

26.  Of  I  of  4,!^  leagues. 

27.  Of  f  of  6|  pecks. 

Find  the  result  of 


28.  Of  71  times  $|. 

29.  Of  9|  times  ^  of  a  rod. 

30.  Of  2J  times  5^  acres. 

31.  Of  4^  times  J  of  iJi  feet. 


32.  ^xf. 

33.  IJxf 

34.  ^  X  6f 

35.  4^  X  If 


36.  10— :|of3i. 

37.  6}  +  2i^|. 

38.  tt-i  of  2f 

39.  Hxi+8f 


^-  2ix|-|ofl|. 


41.  16 


nr 


xl^, 


42.  ^+iot^^i^. 

43.  ^of  V+2ixO. 


231*  Prik. — The  product  of  a  fraction  by  a  fraction  is 
tuch  a  part  of  either  factor  as  the  other  is  of  a  unit. 


I2» 


IKACTIONS. 
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232.  1.  Multiply  -f^  by  f 


0P£IUTI02((. 

Or,Ax^=A 
f 


AiirA]:iYSi8.^To  maltiplj  if^  b^r  }  is  to  find 
}  of  ^i,  which  is  7  times  J  of  ^,  and  J  is 
found  by  multi|>lyinf^  the  denominator  (200, 
1.)  Hence  ^  of  ^  is  yf^,  and  }  of  ^  is  7 
times  jf^,  or  ^^^  =  /y,  the  fequired  product. 


In  like  manner  multiply 


2.  tt  t>y  ¥t- 

3.  14  by  H. 


4.  iV  by  tt. 

5.  H  by  H- 


6.  iVIf  by  ^. 

7-  -h  by  m 


8.  Find  the  product  of  -^j  t^,  5f,  and  2L 

Or, 


OPBBATIOIT. 


4       I<      2      8 
X  —  X  —  X  -  =  - 
j:^     11      3      1      9 

3 


4 


8  =  t 


AHAiiYBiB. — Change 
the  mixed  Bumber  5^ 
to  an  improper  frac- 
tion, and  the  integer 
2  to  the  form  of  a 
tection,  then  molti- 
ply  as  in  Bx.  1. 


Find  the  vriue  of  the  following  expres^ns  : 


9.  T^of  12ixiof  7i. 

10.  f  of  &6xAof^. 

11.  i  of  ^  of  ?H  X  ^^ 
n.  42i  X  H  times  6f . 


13.  |of  36itx^of  9. 

14.  f  of  91  x  72f 

15.  ^  of  63  J  by  f  of  ||. 

16.  ^of21x^ofJf  off 


From  the  preceding  principles  and  operations  is  derired 
the  following  general 

EuLE. — ^I.  Seduce  all  integers  and  mixed  numbers  to 
improper  fractions. 

II.  Multiply  together  the  numerators,  for  the  numera- 
tor ;  and  tie  denaminaiors,  for  the  d0nofninat0r  of  the 
product.     Or, 


MULTIPLIOATIOK.  1S8 

L  Multiply  hy  the  numerator  of  the  fractmwl  multi- 
plier and  divide  by  the  denominator. 

n.  When  the  multiplier  i>  a  minted  number,  multiply  by 
the  fractional  and  integral  parts  separately  and  add  timr 
products. 

Cancel  all  factors  common  to  nameratore  and  denominatoni  before 
multiplying,  thus  shortening  the  operation,  and  obtaining  the 
vnswer  in  its  knoest  terms. 

Find  the  cost 

17.  Of  15  cords  of  bark,  at  I4|  a  coid. 

18.  Of  24f  pouHdfl  of  tea,  at  if  a  ponnd. 

19.  Of  80  jrards  of  cloth,  at  $4^  a  yard. 

20.  Of  21|  bushels  of  com,  at  $^  a  bush& 

21.  Of  i  of  5jt  tons  of  hay,  at  $15^  a  ton. 

22.  /Of  18}  barrels  of  cmde  oil,  at  $7f  a  barrel 

23.  Of  i  of  18}  yards  of  silk,  at  |  of  (5  a  yard. 
24. ;  Of  126  pounds  of  beef,  aJb  9j^  cents  a  pound. 

25.  Of  36^  tons  of  railroad  iron,  at  162}  a  ton. 

26.  Of  35  horses,  at  1205}  each. 

27.  Of  }  of  156}  acres  of  land,  at  }  of  154^  an  acre. 

28.  Of  28}  bushels  of  sweet  potatoes,  at  $1}  a  busheL 

29.  Of  }  of  a  yard  of  satin,  at  I}}  a  yard. 

30.  Of  1^  of  an  acre  of  land,  at  $125  an  acre. 
3L  Of  7/r  tons  of  nuddUngs,  at  $26}  a  ton  ? 

32.  Paid  $365}  for  a  horse,  and  sold  him  for  }  of  what 
he  cost    What  was  the  loss  ? 

33.  When  peaches  are  worth  $}  a  basket,  what  are  126| 
basketn  worth  ? 

34.  Find  the  value  of  (129  -  76})i  x^ot  12}  — 2|  + 
ZU  X  6}. 
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DIVISION. 

!333»  When  the  dlirisor  is  an  integral  number. 

OSAZ     BXJSBCI8B8. 

1.  If  f  of  an  acre  of  laud  is  divided  into  3  eqaal  lots, 
what  part  of  an  acre  does  each  lot  contain  ? 

2.  i  of  }  is  what  part  of  1  ?  Joff?   J  of  |?   \oi^'i 

3.  Dividing  by  3^  4^  and  5  is  the  same  as  multiplying 
by  what  fractions  ? 

4.  How  much  is  Axl?    A-^3?    ^xi?    ^"^4? 

5.  If  4  slates  cost  %%^  what  will  1  slate  cost? 

6.  If  6  boxes  of  figs  cost  If,  what  will  1  box  cost? 

7.  Divide  J  of  a  barrel  of  flour  equally  among  3  families. 
What  part  of  a  barrel  will  each  family  receive  ? 

8.  What  is  i  of  ^?    A  divided  by  8? 

9.  What  is  the  quotient  of  ^  divided  by  2  ?    by  3  ? 
|10.  Show  that  dividing  the  numerator  of  ^  by  3  divides 

the  fraction  by  3. 

|ll.  Show  that  multiplying  the  denominator  of  f  by  3 
divides  the  fraction  by  3. 

How  many  ways  to  divide  a  fraction  by  an  integer? 

12.  Divide  ^8^  by  4  ;  Hby5;  ^\>y  1  ]  f  by  9. 

13.  If  6  pounds  of  sugar  cost  ||,  what  will  1  pound  cost? 

14.  Divide  I  by  |  of  20;  ^^  by  |  of  15  ;  J  by  ^  of  40. 

15.  At  $4  a  yard,  how  many  yards  of  silk  can  be  boughf 
for$2H? 

ANAiiTBia— As  many  yards  as  $4  is  contained  times  in  $21f ,  oi  \ 
of  21f  =  i  of  ifA,  or  iyi  =  5f  times. 

Or,  4  is  contained  in  31f,  5  times  and  If  oti/i  remainder;  i  of  V 
Is  f ,  which  added  to  5  makes  5f .    Hence,  etc 


BIVI&IOK, 
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16.  If  a  man  walks  18{  miles  in  4  honrs^  how  far  does 
he  walk  in  1  hour  ?    In  3  hours?    In  5  hours? 

17«  How  Biany  times  will  16f  gallons  of  dder  £11  a  yes- 
sel  that  holds  3  gallons  ? 

18.  What  cost  1  pound  of  sugar,  if  6  pounds  cost  $1^? 

19.  If  a  boy  earn  $12|  in  10  days,  how  much  does  he 
earn  in  1  day?    In  4  days ?    In  5  days?    In  7  days? 

20.  Divide  8^  by  5  ;  lOf  by  7 ;  18J  by  12;  4}  t^  8. 

21.  DiTide  }  of  21,  by  |  of  10;  |  of  29,  by  ^  of  63. 

Find  the  yalue  of 


22.  11-^5. 

24.  lii-5-6. 

25.  4|-^7. 


26.  9f-^5. 

27.  134-^4— 2|. 

28.  27f~6  +  lf. 

29.  |^-^7xlO. 


30.  l^-^9xf 

31.  5|x4+131-^3. 

32.  f|-^7xfonf 

33.  A~ixi-^4. 


234.  Pbikciple. — Dtviding  the  numerator  or  multi- 
plyiitg  the  denominator  dimdes  the  fraction.     (300,  2.) 

AlwajB  divide  the  numerator  when  it  is  a  moltiple  of  the  divi- 
sor ;  otherwise  multiply  the  denominator. 


WBITTEK    BXEBCI8E8, 


236.  1.  Divide  H  by  6. 


4IPHBATI0N. 


Analysis.— First,  to  divide  |f  bj 
6,  divide  the  numerator  of  the  frac- 
tion bj  6,  which  gives  /^  for  the  quo- 
tient:    Or, 
Multiply  the  denominator  of  the 
fraction  by  6,  which  gives  the  same  result. 

In  the  first  operation,  the  numSber  of  parts  or  of  fractional  units 
is  diminished,  while  their  suse  or  value  remains  the  same ;  in  the 
second  operation,  the  number  of  the  parts  remains  unchanged 
while  their  size  is  diminished. 


1%9 


FBAOTiaHS. 


/ 


Divide 

2.     if  bjrS. 

3.   H*i»y26< 


4.     ^  by  18. 
6.    Hfby21. 


6.  TV^by64. 

7.  ^  1^  36. 


8.  Divide  50f  by  8. 

OFBBATION. 

Or,    8)50| 
6* 


Akaltsis.— Reduce  the  mixed 
number  to  an  improper  fraction 
and  divide  as  in  Ex.  1.    Or, 

Divide  as  in  simple  nnmbers^ 
8  is  contained  in  50|,  6  times 
and  a  remaind^  of  21;  2f 
equal  V>  which  divided  by  8  gives  i)  or  ^  wiiich  added  to  the 
partial  quotient  6  ^ves  6^,  the  reqiured  qaotiest 


What  is  the  quotient 
9.  Of  42|  divided  by  7  ? 

10.  Of  128H  divided  by  8  ? 

11.  Of  85^  divided  by  21  ? 


12.  Of  2481  divided  by  48? 

13.  Of  306^  divided  by  25  ? 

14.  Of  5l4  divided  by  30  ? 


15.  If  20  pounds  of  rice  cost  llf,  what  is  the  cost  of 
1  pound  ? 

16.  The  product  of  two  numbers  is  72|,  and  one  of 
them  is  14 ;  what  is  the  other  ? 

17.  If  Jf  of  an  acre  produce  25  bushels  of  wheat,  what 
part  of  an  acre  will  produce  1  bushel? 

18.  If  12  ploughs  cost  |124|^  what  is  the  cost  of  each  ? 

19.  What  number  multiplied  by  48  produ<^  694f  ? 

20.  If  54  horses  cost  |4622|,  what  is  the  cost  of  each  ? 

21.  The  product  of  two  numbers  is  1248|,  and  one  of 
tiie  numbers  is  32 ;  what  is  the  other? 

22.  If  f  1  men  consume  J  ol  lOOf  pounds  of  meat  in 
1  week,  how  much  does  1  man  consume  in  the  same  time? 

23.  What  is  the  weight  of  4  tubs  of  lard,  if  12  tubs 
weigh  528^  pounds  ? 


X 


1 

11 


DZTiaioif.  1*7 

236.  When  the  divisor  is  a  fractional  number. 

6MAI0   jBXMMciasa. 

1.  How  many  halves  in  1  pound  ?    In  4  pounds  ? 
/    2.  1  is  how  many  times,| ?    i?    I ?_i?    i ?    |? 

3.  What  IS  the  quotient  of  1  divided  by^?  i?  i?   I? 

4.  At  ♦!  a  yard,  how  many  yards  of  cloth  can  be 
bought  for  $6  ? 

Analtsis. — As  many  yards  as  $}  is  contained  times  in  $6.  6  is 
equal  to  V>  &^d  4  fiffclis  is  contwined  in  80  fiMs  7|  times. 

Or,  f  f  is  contained  tn  ffl,^  lames,  and  in  |^  6  times  i  ot  *f, 
equal  to  7^  times.    Hence,  etd 

5.  If  a  boy  earn  If  a  day^  in  what  time  will  he  earn  $5  ? 

6.  AtM  a  pou]&4>  l>P^  much  tea  can  be  bought  for  $9 ? 


TTTishowriianytimesf ?   i?   i?   f ?    I?    tV^tV? 

8.  3  are  how  many  times  f  ?    4?    */  i?    A?    1^? 
^.  If  a  horse  eat  f  of  a  bushel  of  oats  in  a  day,4n  how 
many  days  will  he  eat  6  bushels  ?  8  bushels ?  9  bushels? 

10.  Divide  12  by|;A6by|;  25byi;  Ubyf 

11.  If  I  of  a  bale  of  hay  cost  $12,  what  will  1  bale  cost? 

An^TBiSL — Since  f  of  a  bale  oost  $19,  i  (^  a  baie  wiU  cost  (  of 
$12,  or  $y,  and  1  bale,  or  },  wm  cost  6  times  $V«  or  $^,  equal  to 
$14|. 

12.  What  will  1  ton  of  coal  cost,  if  |  of  a  ton  cost  $7  ? 

13.  How  many  times  is 4  contained  in  6?  In  8?  In  11? 

14.  How  many  times  is  f  contained  in  |  of  16  ? 

15.  How  many  turkeys  can  be  bought  for  $9  at  $lf  each  ? 

16.  How  many  gamdents  can  be  made  firom  15  yards 
of  oloth^  if  each  garment  ccmtains  2^  yards  ? 

How  is  an  integer  divided  by  a  fhustion  ? 


y 


\ 
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17.  How  many  times  is  If  contained  in  5  ?    2},  in  9? 

18.  How  many  times  is  2  eighths  of  a  yard  contained 
in  6  eighths  of  a  yard  ?    f  of  a  mile,  in  f  of  a  mile  P 

19.  At  $^  each,  how  many  pine-apples  can  be  bought 

forlA?    For$-^?    Forl^?    For$H? 

^  20.  How  many  times  f  in |?    ^m\%?    -^  in  ^^P 

How  is  a  fractlcm  divided  by  a  fraction  when  they  have  a  oom° 
mon  denominator  ? 

21.  At  ^  a  pound,  how  much  tea  can  be  bought  for  ^f  ? 

Analysis. — As  many  poands  as  $|  is  contained  times  in  $f .  $f 
equals  $^,  and  $|  equals  $]^;  8  twentieths  is  contained  in  15 
twentieths  1|  times. 

Or,  If  is  contained  in  $1,  f  times,  and  in  f  of  $1,  f  of  f  or  ^, 
equal  to  1|  times.     Hence,  etc. 

22.  How  many  pounds  of  honey  at  $|^  a  pound,  can  be 
bought  for  $1?    For  It?    For  If?    Forl^^^? 

23.  Divide  i  by  I ;  J  by  ^ ;  |  by  };  ^  by  i;  ^,  by  f. 

How  is  a  fraction  divided  by  a  fraction  when  they  have  not  a 
common  denominator  ? 

^    24.  In  2^  acres  of  land,  how  many  building  lots  of  |  of 
an  acre  each  ? 

Reduce  mixed  numbers  to  improper  inMaoB,  then  divide  as  you 
divide  one  fraction  by  another. 

25.  At  l^^-  a  yard,  how  many  yards  of  cambric  can  be 

bought  for  H?    Forll?    PorH?    Foriaj? 

26.  At  1}  a  bushel,  how  many  bushels  of  onions  can  be 
bought  for  |4i  ?    For  15^?    For|3|? 

27.  If  a  man  chop  1^  cords  of  wood  in  a  day,  in  how 
many  days  can  he  chop  5^  cords  ?  *  lOJ-  cords ?    12  cords? 

28.  How  many  times  will  4}  gallons  of  kerosene  fill  a 
ean  that  holds  ^  of  f  of  1  gallon  P 
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29.  ^  {  of  a  box  of  figs  cost  $|,  what  will  1  box  cost? 

Analtbib. — Since  2  fifths  of  a  box  cost  $|,  1  fifth  of  a  box  will 
eo6t  i  of  $f  or  fy\,  and  1  box  or  {  will  cost  0  times  $A  or  $f| 
equal  to  (2^. 

30,  /K  4  of  a  yard  of  cloth  cost  $f,  what  will  1  yard  cost  ? 
31.|  What  cost  1  quart  of  wiue^  if  -^^  of  a  quart  cost  $f|? 


What  is  the  qHotient 

32.  Of  ^  dividod  by  6  ? 

33.  Of  2i  divided  by  7? 

34.  Ctf  l^  divided  by  10  ? 


How  many  times 

35.  Is  I  contained  in  ^  ? 

36.  Is  i  cont^ned  in  2t  ? 

37.  Is  f  contained  in  9  ? 


237./PBIKCIPLK — To  divide  by  a  fraction^  multiply 
iy  the  denominator ,  and  divide  the  product  by  the  numer* 
ztor. 

WMITTBN     BXEBCISBS. 

!?38.  1.  Divide  180  by  A- 

OPEBATIOH.  ANALT8IS.--Mllltiply  180  by 

180-^  A=i80x'l5-^8=3371     *^®  denominator  15,  and  divide 
•  the  product  by  the  nomerator 

B  (Pbik.),  which  is  eqidvalent  to  moltiplying  180  by  tiie  red/procdi 
of  A,  or  V.    (197.) 

In  like  manner  divide 


2.  63  by  ^. 

3.  96  by  if. 


4    120  by  ^. 
5.    276  by  If. 


6.  316  by  A. 

7.  604  by  if. 


&   If  4  of  an  acre  of  land  cost  $63,  what  cost  1  acre  ? 


9.  Divide  84  by  6|. 
10.  Divide  195  by  9^. 


11.  Divide  1260  by  42f. 

12.  Divide  2400  by  35|. 


13.  Paid  t  of  164  for  f  of  17^  cords  of  wood.    What 
was  the  cost  a  cord? 

14.  A  man  gave  503  acres  of  land  to  his  sons,  giving 
them  83{- acres  apiece.    How  many  sons  had  he? 
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16.  Diyide  -ft^  by  |- 


OFBKATION. 


Air ALTftiB.^^  divided  by  f , 
it  eqoia  to  86  fortieths  divided 
by  15  fortieths,  whidi  gives  ^ 
the  required  quotient.    Or, 
Since  1  divided  by  f  ia  l>  i% 
of  1  divided  by  {  is  ^  of  f ,  or  {f  eqml  to  2},  ^e  same  lesolt. 

It  is  obvious  that  the  leeoll;  is  obtained  by  muUiplyiiig  the  nu- 
merator of  the  dividend  by  the  denominator  of  the  divisor,  and  the 
denominator  of  the  dividend  by  the  numerator  of  the  divisor. 
Heeee  hy  invertii^  the  terms  of  the  cBvltor  and  nsin^  its  ree^oeal 
(197),  the  operation  becomes  the  same  as  multiplying  oae  fraction 
by  another. 


16.  Divide  |  of  i  by  |  of  ^. 

OPERATION.  Or, 

f 

i  of  |=i ;  J  of  A=-ft 


5 

3 

^ 

$ 

t 

♦ 

$ 

14* 

5 

6 

H 

Analysis.  »The  iM 
dend  reduced  to  its  sim- 
plest 6)nn  is  i ;  the  divi- 
sor reduced  in  like  man- 
ner is  ^,  and  ^  divided 
by  A  ^  H*  ^®  quotient 
required.    Or, 

Invert  both  factors  of 
ik»  diviw^,    and 


the  result  by  a  single  operation. 

If  the  vertical  line  is  used,  the  numerators  of  the  dividend  and 
the  denominators  of  the  divisor  are  written  <m  the  ri^^^ht. 


In  Kke  manner 

17.  Divide  4  by  f 

18.  Divide^  by  |. 

19.  Divide!  by  f}. 


20.  Divide  f  of  H  by  f  of  f 

21.  Divide  3i  by  t  of  2^. 

22.  pivide  \  of  2i  by  i  of  ? 

Hence  the  following  genertd 

Rule. — Reduce  the  dividend  and  divisor  to  fraction$ 
having  a  common  denominator^  then  divide  the  numerator 
of  the  dividend  hy  the  numeraior  of  the  divisor.     Or, 
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I.  Reduce  the  integere  and  mixed  numberSy  if  any^  ti 
improper  fractions. 
n.  Multiply  the  dividend  by  the  reciprocal  of  the  divieof 

Apply  cancellation  when  practicable. 

Divide 


23.    56  by  If 
25.  Hi  by  «. 


29/  16i  by  13i. 

30.  VV  of  4  by  I  of  3^. 

31.  Mbyfof  5ix7. 


26.   AbyH- 

27.  45|  by  8. 

28.  92  by  5^. 

32.  What  number  multiplied  by  |  will  produce  912^  ? 

33.  Of  what  number  is  52J  the  ^  part  ? 

34.  What  number  multiplied  by  33|  will  produce  297^? 

35.  If  I  of  a  farm  cost  I6270>  what  did  the  whole  cost  ? 

36.  If  14  acres  of  meadow  yield  32|  tons  of  hay>  how 
much  do  5^^  acres  produce  ? 

37.  Tf  7|  yards  of  velvet  are  worth  II 7|,  what  is  |  of  a 
yard  worth  ? 

38.  What  will  be  the  cost  oi  2^  pounds  of  sugar^  if  3| 
pounds  cost  $.33. 

89.  What  is  the  vtdue  of  ^  ? 

OPERATION.  AITALTSIS. — ^This   example 

IQl,      4LL  is  only  another  form  for  ex- 

"gv;  ^^  T^  ^^  "V^  "^  T?  ^^^  pressing  division  of  fractions. 

*  Hence,    after    reduciog    the 

3Ji  -^iJ.  :=z^  X  'j^  =  -|  =  14     mixed  numbers  to  improper 

9  fractions,  treat  the  numerator 

V^  as  a  dimdend,  and  the  denominator  ^  mb  a  diti$or,  then  pro- 

f^  according  to  the  role  for  the  division  of  fractions. 

Expressions  similar  to  the  above  are  sometimes  called  Campleak 
Fractionn,  and  the  process  of  performing  the  diviidon  is  called 
reducing  a  complex  fraction  to  a  simple  one. 

If  either  the  numerator  or  the  denominator  consists  of  one  oi 
more  parts  connected  by  +  or  — ,  the  operations  indicated  by  these 
signs  most  first  be  performed,  then  the  division. 
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40.  What  is  the  value  of  |,  or  of  |  h-  If 

41.  What  is  the  yalue  of  ^,  or  of  12|  -^  lOf  f 

42.  What  is  the  value  of  ^,  or  of  117*  ^  18  ? 

43.  What  is  the  value  of  ^^f^,  or  of  Jx2i-^lV? 

4  of  14 

44.  Find  the  value  of  ^— 7^,  or  of  f  xH-^i^x51. 

f  — 4  

45.  Find  the  value  of  ^-ta^  or  of  f  —  |  -j-  ^  +  |. 

8   +    8 

46.  If  a  man  spend  %^  a  month  for  tobacco^  in  what 
time  will  he  spend  $27J  ? 

Find  the  value 

47.  Of  ?^. 


48.  Of 


49^0ftxf-r6i^5^. 
50.,0f  (16|-^18i)xl7. 

61.iOf  9Jx8xTV  +  i4- 
62./Of(7A-5Ti^)+(4i+6|), 


EELATION    OF   NUMBEES. 

239.  Numbers  to  be  compared  with  each  other,  must 
be  so  far  of  the  same  nature,  that  one  may  properly  be 
said  to  be  a  part  of  the  other. 

Thas,  we  maj  compare  a  dap  with  a  toeek,  e&nce  the  OM  is  thct 
ieventh  part  of  the  other ;  bat  we  cannot  say,  that  a  day  is  any 
part  of  a  mi^»  therefore  a  day  cannot  be  compared  with  a  mile. 

240*  Pbinciple. — Only  like  numbers  are  so  related 
as  to  be  compared  mth  each  other. 
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S41.  To  find  what  part  one  number  is  of  another. 

OSAL     JSXJSBCiaJBS, 

i.  What  part  of  5  is  3  ? 

AHiLLTSis.— Since  lisJofS,  SisS  times  (  or  {  of  5 ;  or  it  ie  9 
rridedbjS.    Hence  3  is  |  of  5. 

2.  What  part  of  9  is  5  ?    Of  12  is  7  ?    Of  24  is  18  ? 

3.  [10  yards  are  what  part  of  25  yards  ?    8  pounds,  of 
20  poands  ?   9  eggs,  of  a  dozen  P   10  ounces,  of  a  pound  ?^ 

4.  ($15  are  what  part  of  $50?\$60,  of  172?   /9  days, 
of  90  days?X(6  days,  of  a  week^    7  months,  of  a  year? 

5.  K  an  acre  of  land  can  be  bought  for  148,  what  part 
of  »n  acre  can  be  bought  for  $8 ?    For  $12?    $16?   $24? 

6.  What  part  of  3  is  I? 

ANALYSIS.— 1  is  I  of  8,  and  {  of  1  is  |  of  |  of  3,  or  |  x  |= A. 

Or»  3  =  ^ ;  the  relation  of  %^  to  f  is  the  same  as  that  of  their 
nmnerators  24  and  5,  or  ^.    Hence  f  is  ^  of  8. 

7.  What  part  of  9  is  i?    Of  8  is  W?    Of  20  is  |? 

8.  What  part  of  15  is  1^ ?    Of  18  is  2^?    Of  25  is  OJ? 

9.  ^  of  a  montk.is  what  part  of  8  months? 

10.  What  part  of  f  is  |? 

iLNALYSis.— 1  fifth  is  }  of  4  fifths,  and  1,  or  5  fiftlis,  is  5  limes  ^ 
or  } ;  hence  |  is  |  of  },  or  ^i,  eqnal  to  {. 

Or,  i={l,  and  {={{,  and  the  relation  of  {  to  {  is  the  same  as 
Ihat  of  10  to  12,  or  H=f  •    Hence  |  is  {  of  |. 

11.  What  part  of  i  is  i  ?    Of^isf?    Of|isi? 

12.  What  part  of  VV  is  I ?    Of  if  is  A?    OfW^iP 

13.  What  part  of  3^  is  i?    Of  4^  is  3  ?    Of  2|  is  If  ? 

14.  What  part  of  7i  is  H  ?    OflfisH?    Of3iis2J? 

15.  What  part  of  9  miles  are  f  of  8  miles  ?  ^  of  10  miles? 


\ 
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343.  What  part  of 


1.  96  is  72  ? 

2.  56  is  I? 

3.  12018  90? 
4.^  is  ft? 


9.  150isl2i? 

10.  24|ifl^? 

11.  160is26|? 

12.  212|is42f? 


5.  His  A? 

6.  6isff? 

7.  80is5t? 

8.  13Jis2i? 

13.  A  mam  faaving  $150,  gave  125  for  a  robe,  and  |  of  the 
lemaander  foft  a  harness.    Whafc  p^  of  $150  had  he  1^  ? 

14.  Bon^t  a  horse  for  1275,  and  sold  him  for  tl60. 
For  what  part  of  the  cost  was  he  sold  ? 

15.  If  from  18|  yards  of  cloth  2f  yards  are  imt,  what 
part  iof  the  whole  is  taken  ? 

16.  If  15  tons  of  coal  cost  $112^,  what  part  of  |112|  wfll 
}  of  a  ton  cost  ? 

343.  To  iind  a  number  when  a  fte<stiional  part  of 
It  is  gi^on. 

OBAZ     BXMB€I9Ba. 

1.  7  is  ^  of  what  number  ? 

Ahalysis.— 7 10  i  of  i5  times  7,  whieh  is  d5.    Henoe  7  is  i  4i!f  85. 

2.  12  is  ^  of  what  number?    |  of  what  number? 

3.  9^^  is  ^  of  what  number  ?    ^  of  what  numb^? 

4.  J!J,  Js  ^  of  what  number  ?    ^  of  what  numbw  ? 
5u  f  3^18  I  of  what  numb^  ? 

Analysis. — Since  86  is  }  of  a  certain  number,  \  of  tbe  number  If 
\  of  86,  or  13 ;  and  the  nuxiber  is  4  times  12,  or  48i 

6.  42  is  f  of  what  number?    ^  of  what  number? 

7.  |75  is  4  of  wha^  number ?    J  of  what  number? 

8.  84  is  ^  of  what  numb^  ?    ^  of  what  nnmber? 

9.  15f  is  4  of  what  number  ?    ^  of  what  number? 
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10.  I  is  I  of  what  number  ?    J  of  what  number? 

11.  1|  is  -J^  ^f  Vbat  nuniber  ?    |  «f  srfiat  ammber  ? 

12.  3f  is  -^  of  what  number?    |  of  what  number  ? 

13.  36  is  I  of  how  many  times  4  ? 

Analysis.—^  is  f  of  8  'times  J  of  B6  Trbich  is  88,  aiid4  i«  «ott 
tained  in  32i,  ^times.    fieaoe  ^36 jf  of  6  times  4. 

14.  ^8  IS  ^  of  liow  many  times  8  ?    12  ?    9  ?    1^6  ? 

15.  35  is  J  of  how  many  times  \  of  28  ?    J  of  30  ? 

16.  16^  is  I  of  how  many  times  i  off  56  ?    ^^  erf  48  ? 

17.  ^  is  4  of  liow  many  times  i  of  ^  ?    |^  of  |  ? 

18.  I  of  56  is  -^  of  what  number  ? 

Analysis.— I  of  56  is  3  times  i  of  56>  wbich  is  21 ;  and  21  is  ^ 
of  10  times  I  of  21,  which  is  80.     Hence  f  of  66  is  ^^  «f  80. 

19.  f  of  27  is  f  of  what  number  ?     |  of  what  number  ? 

20.  I  of  f  of  64  is  f  of  what  number  ? 
2h  4  of  i  of  72  is  i  of  I  of  what  number? 

22.  i  of  54  is  I  of  how  many  times  5 ?    7?    8?    9? 
^3.  4  of  t  of  63  is  i  of  I  of  how  many  times  10  ?    9  ? 
24.  4  of  56  is  f  of  3  times  what  number  ? 

AKALxais.-^  of  561s  8%4ucidS2l8  f  of  86,  and  36  is  8  times  |  of 
86,  which  is  12.    Hence  f  of  56  is  $  of  3  times  12. 

25. 1  of  «64  is  ^  of  9  times  what  »umber  ? 

26.  f  of  21  ia  i  of  8  times  what  Kiimber  ? 

27.  Paid  $60  for  &  sideboa^^  which  wm  i  of  the  cost 
of  ta  b^okitfiaQ.    Wbat  was  the  cost  of  the  bookcase  ? 

28.  A  scarf  cost  $1|,  which  was  f|  of  the  XJOst  of  a  -v^st 
What  was  .the  cofit  of  the  y^t? 

29.  I^d  JHOO  for  a  sleigb,  which  was  4  of  S  times  wtiat 
I  paid  iw  ^  JxarnesB.     What  did  I  pay  for  ^be  harness .? 

Written  Exercites  of  this  kind  are  included  in  the  i0view.esam|de«L 
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REVIBW    OF    FRACTIONS. 

ORAL     BXAMBLMS , 

24A:»  1.  What  fraction  added  to  f  will  make  f  ? 

2.  What  number  taken  from  25f  will  leave  7i  ? 

3.  K  the  sum  of  two  fractions  is  j^  and  one  of  them  ii 
J,  what  is  the  other  ? 

4.  From  what  number  must  3f  be  taken  to  leave  5^  ? 

5.  A  boy  spends  |  of  his  earnings  for  boards  and  i  for 
clothing.    What  part  has  he  left  ? 

6.  The  less  of  two  numbers  is  6^,  and  their  difference 
}.    What  is  the  greater  ? 

7.  What  number  divided  by  |  wiU  give  a  quotient  of  1|  ? 

8.  The  product  of  two  numbers  is  4,  and  one  of  them 
is  18?    What  is  the  other  ? 

9.  If  2  be  added  to  both  terms  of  the  fraction  |,  will  its 
value  be  increased,  or  diminished,  and  how  much  ? 

10.  If  2  be  added  to  both  terms  of  the  fraction  |,  will 
its  value  be  increased,  or  diminished,  and  how  much  ? 

11.  If  a  box  of  tea  cost  $21f ,  what  will  |  of  a  box  cost? 

12.  A  man  owning  |  of  a  steam-mill  sold  f  of  his  share. 
What  part  of  the  whole  mill  does  he  still  own  ? 

13.  A  farmer  sold  40  acres  of  land,  which  was  /^  of  his 
whole  farm.    How  many  acres  were  there  in  his  farm  ? 

14;  A  man  sold  f  of  his  farm,  ani  had  100  acres  left. 
How  many  acres  had  he  at  first  ? 

15.  Bought  a  watch  and  chain  for  1120,  the  chain  cost- 
ing f  as  much  as  the  watch.    What  did  each  cost  ? 

16.  A,  B,  and  0  together  own  a  yacht.    A  owns  f  of 
it,  and  B.  ^  of  it    What  part  doee  C  own  ? 
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17J  A  &rmcr  put  all  his  grain  into  4  bins  :  in  the  first 
he  put  I  of  it,  in  the  second  J,  in  the  third  ^,  and  in  the 
fourth  40  bushels.     How  many  bushels  of  grain  had  he  ? 

18.  Bought  6  mats  at  ^  each^  and  had  $5  left.  How 
much  money  had  I  at  first  ? 

19.  How  meaxj  bushels  of  grain  can  be  put  into  15  bags. 
if  they  hold  2f  bushels  each  P 

20.  If  5  men  can  do  a  piece  of  work  in  lOf  days,  how 
many  days  will  it  take  one  man  to  do  the  same  ? 

21.vlf  a  man  can  build  6  rods  of  wall  in  1  day,  how 
many  rods  can  he  build  in  7 J  days? 

22J  How  much  less  than  $10  will  7  pounds  of  tea  cost, 
at  If  a  pound? 

23^  George  having  11^,  gave  -|  of  it  for  a  knife.  Wliat 
part  of  a  dollar  did  he  give  for  his  knife  ? 

24.|  At  $12^  a  ton,  what  will  |^  of  a  ton  of  hay  cost  ? 

25.  Bought  a  cow  for  $45^,  and  sold  her  for  ^\  of  what 
she  cost.    What  did  I  lose  ? 

26.  If  a  man  has  22|  bushels  of  clover-seed,  and  he 
sells  i  of  it,  how  much  has  he  left  ? 

27.  What  will  4J-  days*  wages  come  to  at  $2^  a  day? 

28.  A  man  spent  |  of  his  money,  and  then  found  that 
$15  was  I  of  what  he  had  left.    What  had  he  at  first  ? 

29.  A  man  paid  $30  for  a  cow,  f  of  the  cost  of  which 
was  f  of  the  cost  of  a  horse.    What  did  the  horse  cost  ? 

30.  How  many  pounds  of  tea  worth  $^  a  pound,  must 
be  given  for  9  bushels  of  apples  worth  $|  a  bushel  ? 

3I:f^ow  many  building  lots  of  ^  of  an  acre  each  are 
contained  in  If  acres  of  land?X 
32/Jit  $J  each,  how  many  books  can  be  bought  for  $3^^^ 
33.  If  I  of  a  box  of  figs  cost  $li,  what  will  1  box  oost^ 
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34.\  If  5^  dotfeuEP  of  egg»  eo8t  $1^  irlittk  id  tb^  o0Bt  of  1 
dozeio^^^^Of  2J  dozens  ?    Of  a^  do«:eiig  ? 

36^^Nf  of  a  barrel  rf  flour  cost  ISi  wbafe  co«t  »  batrrefef 

36.  If  S  ydrda  of  fla&Ael  cost  1^,  whskt  will  8  yards  eofit  ? 

d7/Sow  much  tea  can  be  boogh^  lor  (4},  at  If  a  pooM? 

a^  II  4  of  d  b«3he(  of  qniflces  cost  ff ,  w&at  will  1 
bushel  cost  ?    2^  bushels  ?    df  tod^«{s  ? 

39.  If  a  gsdbn  ol  syrup*  eos*  If,  how  mmy  gallon  can 
be  bought  for  IW?    For|I|?    For  If? 

40.  A  man  having  1^4,  gav6 1  of  hfe  money  for  clover- 
seed  at  15^  a  bushel.    How  isany  bnsfaefe  did  he  buy  ? 

41.  What  ftumber  taken  front  ^  times  12|  leaves  20}? 

42.  A  coal  dealer  sold  f  of  what  coal  he  had  on  hsemf 
for  190,  at  the  rat6  of  |6  a  ton«  'How  many  tons  had  he  ? 
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!245w  %J  Changs'  \  of  i,  f  ^  |,  and  |,  to  ^mvaleoit  frac- 
tions whose  denominator  shall  be  72. 

2.'  Fiad  the  least  common  denominator  ol  f ,  {, },  and  If. 

3.^  The  less  of  tw^  numbera  is  1206f  aind  ti^ir  differ- 
ence 470if .    find  the  greater  nnmber. 

4.  Find  the  vahie  of  (S'x  Jxf  x4f)— (3|  x|x4xD. 

5.  What  number  multtpKed  by  |  wiB  produce  1825}  ? 
6«  What  number  diminished  by  f  and  f  of  itself  leaves 

a  remainder  of  144  ? 

\  7.  If  I  (rf  a  farm  is  valued  at  11729^,  what  is  the  value 
of  the  whole  ? 

38.  A  man  gave  ^  |,  Mid  \  of  his  money  for  different 
oi^ettf  and  had  11500  left.     How  much  had  he-at  first  ? 
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9«  If  the  dhide&d  is  i,  imd  di6qm>tie]it  ^,  wliat  isAe 
divisor? 

KK  \A  man  owning  f  (tf  a  cottoif  mill)  sold  f  of  fids 
share  tm  $l560f.     What  was  the  value  of  the  millP 

11./  A  stone  mason  worked  2^  da^,  and  after  paying 
f  of  bis  earnings  for  bo^urd  and  other  expenses)  had  $63^ 
left.    (What  £d  he  reo^m  a  day  ? 

12.i.0aTe  6f  pounds  of  butter  at  36  cents  a  pcmnd^  fbr 
3^  gallons  of  oil.     What  wad  the  ml  worth  a  galloit? 

13J  A  person  having  27H  acres  of  land^  sold  ^  (^  ii 
to  one  man^  and  f  c^  it  to  another.  What  was  ike  value 
of  the  remainder  at  td7f  an  acre  ?- 
J  14.  A  vfoxk's  tamSj  expenses  are  t2466\  a  year,  which 
is  f  of  his  income.  What  does  he  save  ? 
.  15.  If  m  tons  of  hay  cost  $120,  how  many  tons  can  be 
^  bought  for  178  ? 

16;  If  a  man  travd  240  miles  in  5f  daye,  how  far  would 
he  travel  in  3  J  days  ? 

17.  A  can  do  a  certain  piece  of  work  in  8  days,  and  B 
can  do  it  in  6  days :  in  what  time  can  both  together  do  it  ? 

18.  A,  B,  and  0  can  do  a  piece  of  work  in  6  days ;  B 
and  G  can  do  it  in  8  days  :  in  what  time  can  A  do  it  alone  ? 

19.  If  I  of  4  acres  of  land  cost  I205|,  what  will  f  of  » 
icres  post  ? 

20.  Bought  i  of  25^  yards  of  cloth  for  \  of  1177^. 
What  was  the  cost  per  yard  ? 

21.  If  I  of  a  farm  is  worth  $9000,  what  is  ^  of  it  worth  ? 
^.  If  8  be  added  to  both  terms  of  the  fraction  |^,  will 

its  value  be  increased,  or  diminished,  and  how  much  ? 

23.  If  8  be  added  to  both  terms  of  the  fraction  ^f-,  will 
its  value  be  increased,  or  diminished,  and  how  much  ? 


140  FBACTIONS. 

84.  How  many  bushels  of  oata  at  If  a  budiel,  will  pay 
for  I  of  a  barrel  of  flonr  at  $9^  a  barrel  ? 

25.  ^A  maa  at  his  death  left  his  wife  $125009  which  was 
^  of  f  of  his  estate.  At  her  death  she  left  4  of  her  share 
to  her  daughter.  What  part  of  the  father's  estate  did  the 
iaughter  reoeiye  ftom  her  mother  ? 

26.  Paid  $1837^  for  3675  bushels  of  oat&  What  was 
the  cost  a  bushel  ? 

27.  A  merchant  bought  a  cargo  of  flour  for  $21 73^,  and 
sold  it  for  fl  of  the  cost^  thereby  losing  $.25  on  a  barrel. 
How  many  barrels  of  floiir  did  he  purchase  ? 

28^  A  man  owning  |  of  15&|  acres  of  land^  sold  i  of  f 
of  his  share.  How  many  acres  did  he  sell,  and  what  was 
the  value  of  the  remainder  of  his  share,  at  $42^  an  acre  ? 

29.  A  horse  and  wagon  cost  $360 ;  the  horse  cost  2^ 
times  as  much  as  the  wagon.    Find  the  cost  of  the  wagon. 

30.  If  $7^^  will  buy  3  J  cords  of  wood,  how  many  cords 
can  be  bought  for  $31^  ? 

31.\  A  dealer  sold  7  barrels  of  apples  for  $3^,  which 
was  I  as  much  as  he  received  for  all  he  had  left,  at  $4  a 
barrel.    How  many  barrels  in  all  did  he  sell? 

32.  If  I  of  9  bushels  of  wheat  cost  $13^,  what  will  |  of 
a  bushel  cost? 

33.VA  toan  engaging  in  trade  lost  |  of  the  money  he  in- 
verted, afti^r  which  he  gained  $740,  and  then,  had  $3500. 
What  was  his  loss  ? 

34.  A  boy  having  lost  ^  of  his  kite-string,  added  45J 
feet ;  the  string  was  then  f  of  its  original  length.  What 
was  its  original  length  ? 

35.  There  are  two  numbers  the  sum  of  which  is  4^,  and 
their  difference  f .     What  are  the  numbers  ? 
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36. 1 A  man  inyests  i  of  his  money  in  cotton,  ^  in  sngar, 
•^  m  molasses^  and  the  remainder^  which  is  12542,  in  dried 
fruits.  What  is  the  amount  of  each  investment,  and  the 
total  amount  ? 

37.  If  ff  of  3|^  times  1,  be  multiplied  by  |,  the  pro- 
duct divided  by  f,  the  quotient  increased  by  4J^,  and  the 
sum  diminished  by  f  of  itself,  what  is  the  remainder  F 


Beduce  to  their  simplest  form  : 
♦  of* 


38. 


39. 


x2. 


40. 


41. 


Jon      lofj 
fofi      I  off 

f  of  15  "^  11  X  If 


Complete  the  following  equations  : 


1  +  i 

1  — i 

45. 

9 

1+1 

1-i 

=  ? 


44.     (7i+lH^8t4-3||)-(3♦+i|-^3J+14,V)=? 


g46.        SYNOPSIS    FOE    REVIEW. 


f  1.  EquAL  Pabts. 


/RACnONS.  < 


2.  Pbikoiflbs,  1  and  2. 

3.  Definitions.   \'^' ^  Fraction. 

(  2.  A  Fractional  Unit. 

4.  ExPRBssiON  OP  Fractions. 


5.  Terms. 


(2. 


1.  Denominator. 
Numerator. 


1^ 


FRJkCTiajfS. 


o 

}z; 
o 

>^ 

)^ 
o 


SYNOPSIS   FOR   EEVIEW.— CoNTiKum 

1.  Classification,    j  1- f'oper  Pi^ftions. 


Improper  Fractions. 
1.  Mixed  Numbers. 


2. 


( 1.  Mixed  Numbers. 
DsFDonONS.        <  2.  Beciprocal  of  a  Number. 

(3.  "  "   Fractioiu 


8.  Value  of  a  Fraction. 

4.  General  Pbinciflbs,  1,  3,  3.. 

5.  GbreraIi  Law. 


1.  DefiB. 


202.  i 


6.  Reduction.  ^ 


1.  Beduetion, 

2.  Mgher  Terms. 
8.  Lower  Terfns. 
4  Lofjoeet  Terms. 

2.  Prindida 
<^  8.  Rules,  1,  %. 

210.      Rale. 

212.      Rale. 


214. 


1.  Defs. 


I 


7.  Addition. 

8.  Subtraction. 


\i 


1.  Common  Benomi^ 
nator. 

2.  Least  Common  De- 
nominafor. 

2.  Principles,  1.  2. 
[  8.  Rale  (1) ;  I,  IL    (2.) 

1.  Princii^. 
Rule,  I,  II. 

1.  Princiflb. 


(  2.  Rule,  I,  II. 

9.  Multiplication.  \  ^27.  Principles,  1, 2. )  Bnkl  ^(1). 

(  230.  Principle.  f  Bide  /,  H  (2). 

<  233.  Principle.   \  ^^  i^  u,  UL 
\  230.  Principle,   f  .  ^»  -^. 


10.  DiVlBION. 


11.  Relation  of  KTmBERS.       Principle.  \ 


241. 
242. 


84:7.  1.  If  a  unit  be  divided  into  10  equal  parts,  what 
ia  each  part  called  ?  What  are  2  parts  ?  3  parts  ?  4  parts  P 
a  What  is  the  fractional  unit  ? 

3.  If  1  tenth  of  a  unit  be  divided  into  10  equal  parts, 
what  is  each  part  called  ?  What  are  3  parte?  4  parts? 
B  partff?    7  parts?    12  parts  ?    25  parts  ? 

4.  WhatisAof-iV?    Aof A?    i^ifO'i^?   -Aof^P 
9.  tf  a  unit  be  divided  into  100  equd  parU,  or  each 

tenth  into  10  equal  parts,  what  are  the  parts  called  P 
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6.  What  part  of  1  tenth  is  1  hundred^  F  How  maaj 
huadredths  in  1  tenth  ? 

7.  If  1  hundredth  of  a  unit  be  divided  Into  10  equal 
parts,  what  is  each  part  called  ?  Wh^t  are  3  parts? 
What  are  8  parte?    9  parte?    15  parte? 

a  What  is  Vj  of  Vff  of -At  ?    -h^iTh?    -fvofjhi? 

9.  If  a  unit  be  divided  into  1000  equal  parte,  or  each 
hundredth  into  10  equal  parts,  what  are  the  parte  called? 
What  are  12  parte  ?    36  parte  ?    43  parte  ? 

10.  What  part  of  1  hundredth  is  1  thousandth  ?  How 
many  1  thousandths  is  1  hundredth  ? 

DOTATION   AND    NUMERATION. 

248.  iA.  Decimal  Fraction  ie  one  or  more  of  the 
decimai  divisions  of  a  unit.  Thns,  ^,  -A,  iSt.  tHtj  et«., 
are  decimal  fractiona 

Dedmal  Fractions  are  commoul;  cidl«d  Dedmalg.*    (16.) 

349.  IDeeimale  are  like  otiier  Fractions,  except  that 
their  denominatore  increase  and  decrease  by  the  uniform 
scale  of  10.  The  fractional  units  are,  tiierefore,  always 
tenths,  hundredths,  thousandths,  etc. 

lal  Sign  ( . ),  called  the  decimal 
ingnish  a  decimal  from  an  integer, 
)laced  before  the  numerator  of  the 


uid  deeimal  'will  hereafter  be  used  to  dis- 
a  tbe  decimal  farm  at  eipreBaion.  Thjo, 
Tm»  of  eipreHain?  the  $am»  tMng,  Far 
the  flnt  foim  a  fivetion,  and  tbe  otber  a 
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251«  The  position  of  the  dedmal  sign  indicates  the 
denominator^  and  detemines  the  value  of  the  decimal 
expression.     Thus, 

^  is  expressed  .7.  -^ff^  is  expressed  .1^. 


iWr"        ''        -36. 


tWAt"        ''        .1425. 


352.^The  Denominator  of  a  decimal  fraction  is 
always  10,  100,  1000,  etc.,  or  1  with  as  many  ciphers 
annexed  as  there  are  figures  in  the  given  decimal.  Thus, 
.4  =  ^ ;  .09  =  x*ir;  -007  =  yAir^  etc. 

353.  The  Numerator  of  a  decimal  fraction  when 
expressed  alone,  must  have  as  many  decimal  places  as 
there  are  ciphers  in  the  denominator.  Thus,  -^  =  .8; 
TWr  =  -12;TWr  =  -125,  ete. 

If  the  nuTnerator  does  not  contain  as  many  figures  as  there  are 
ciphers  in  the  denominator,  prefix  ciphers  until  the  number  of 
plaoes  is  equal  to  the  number  of  ciphers  in  the  denominator,  and 
prefix  the  decimal  point.     Thus,  y}^  =  .07  ;  ^^  =  '^^>  ®*c. 

254.  Decimal  fractions  may  be  written  in  two  ways ; 
either  as  other  fractwnSf  the  denominator  being  expressed, 
or,  in  decimal  notation,  the  denominator  being  omitted. 
Thus, 

■f^,  or  .5    is  read  5  tenths         and  is  -^^  of  5  units. 

yf^,  «  .05       ''    5  hundredths,     ''    ^''b  tenths. 
TT^, ''  .005     "     5  thousandths,    "   ^  ^*  5  hundredths. 

355.  The  value  of  any  decimal  figure  is  always  ^  of 
the  value  of  the  same  figure  in  the  next  place  to  the  left. 

356.  When  an  integer  and  decimal  are  written  to- 
gether, the  expression  is  a  Miased  Number  (195).  Thus, 
7.12  and  26.134  are  mixed  numbers.  V 

257.  The  relation  of  decimals  and  integers  to  each 
other  is  clearly  shown  by  the  following 

7 
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Tabu. 

a  §  ^*  ^  1        J  -^ 

987654321.23456789 


.-'V- 


II   I 


The  nnmber  is  read  987  milUon  654  thousand  2&i,  mi 
23  milUon  45^  thousMid  789  hnndred-millionths, 
A  decimal  takes  the  name  of  its  right-hand  ordet. 

358J  In  decimals,  as  in  integers,  make  the  (Mrder  of 
units  the  starting-point  of  notation  and  of  numeration, 
extending  the  scale  to  the  left  of  the  nnits^  place  in 
writing  tnte^rs,  and  to  the  right  of  the  units'  place  in 
writing  decimals. 

The  first  order  to  the  left  of  units  is  tens,  and  the  first  order  to 
the  right  of  units  is  tenths;  the  second  order  to  the  left  of  units  is 
hundreds,  and  the  second  order  to  the  right  is  hundredthi ;  tlhe 
third  order  to  the  left  is  thousands,  and  the  third  order  jbp  tb^  rf^t 
is  thousandths,  «ud  so  an,  the  integers  on  the  left;,  and  .the  decimals 
on  the  right,  equally  distant  from  the  units'  place,  corresponding 
in  name. 

^39.  Hence,  hoth  in  integers  fmd  in  decimals,  the 
value  of  any  figure  is  determined  hy  the  'position  of  that 
figure,  and  is  always  ten  times  the  value  of  the  same  figure 
in  the  next  limer  order,  or  1  tenth  iiie  Tahie  of  the  sam^ 
figure  in  the  next  higher  ordOT.     Henoe, 

260.  In  writing  decimals,  vacant  orders  must  be  filled 
with  ciphers.     (36,  2.) 


KOTATION    AKD    NtJMEBATIOK. 


US 


OtoMioB  menhoB,  botSi  otmlxod  wt^Ua,  should  be  ^Ten,  until 
the  pupil  cftn  ijorite  and  read  decimals  with  rapidity  and  oonectness. 
Oral,  thus,  Ques.,  *'The  denomiDator  of  a  fraction  is  100,  the  nu- 
meiator  7 ;  what  will  express  the  decimal?"  The  prompt  response 
should  he,  **  Paint,  naught,  seven,  read,  deden^nndredthi"  (.07). 
Quee.  '*  The  den(«mn«tor  is  1000,  the  numerator  96."  Am.  ''Point, 
naught, three,  fine,  read  thvrty-fioe  thousandths"  (.036),  etc. 

Also  the  converse ;  thus,  Quee,  ''Point,  naught,  eight ;  what  win 
express  the  fraction  ?  **  Ana.  "  The  numerator  is  eigkt,  the  donom- 
inator  one  hundred,  imd  the  fraction  is  e^^-hundired^"  (t^). 
Quee.  **  Point,  naught,  one,  &ve  ?"  Ans»  "  The  numerator  is  fifteen, 
the  denominator  is  one  ^kousand,  and  the  fraction  fifteen4hoU' 
9iMdth»"  i^Mvl  ete. 
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^Giim  Exptem  m  the  form  of  a  fraction. 


1.     .12. 

3.     .138. 

5.     .2162. 

7. 

.14036. 

2.     .16- 

4.     .003. 

6.   .oose. 

& 

.00035. 

Ezpross  m  iSa&  i&rm  of  a 

decimal. 

9.    iWr. 

n       •" 

^^*         100  0* 

19            S  •  2>7 

15. 

iflVoo* 

10.  vm- 

1^'    tHtt- 

14.     T***Tr- 

16. 

lAVoo' 

263.  PrefiziBg  a  oipher  to  a  decimal  multipliefi  the 
denominator  by  10,  and  h^ice  divides  tiiie  decimal  by  10 
(200,2).  Th«fi,^  =  TV;^5  =  THhr;  .^5  =  .nAnr;  or, 
.5  -5-  10  =  -06 ;  .05  -7-  10  =  .005,  eta 

263.  Bejecting  a  cipher  from  the  left  of  a  decimal 
diyides  the  denominator  by  10,  and  hence  multiplies  the 
decunal  by  10  (200, 1).  Thus,  .007  =  tt/Vtt;  -07  =7^; 
.7  =5  ^ ;  or,  .007  x  10  =  .07  ;  .07  x  10  =  .7. 

264«  Annexing  a  cipher  to  a  decimal  mnlt^lies  both 
numerator  and  denominator  by  10,  and  henoe  i^dncee  the 
fraction  to  Jdffber  ienm  <200,  3).     Thus,  .3s=i^; 

.80  =  VWr;  ^00  =  TWAk 


\ 
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265.  Bejecting  a  cipher  from  the  right  of  a  decimal 
divides  both  numerator  and  denominator  by  10,  and  hence 
reduces  to  lower  terms  (800,  3).    Thus,  ^ftftr  =  «6^^; 

^  =  .60;tV  =  -6. 

From  the  foregoing  explanations  are  deduced  the  fol- 
lowing 

206.  lE^BiKCiPLES. — 1.  Decimals  are  governed  by  the 
same  laws  of  notation  as  integers.    Hence, 

2.  The  value  of  any  decimal  figure  depends  upon  the 
place  it  occupies  at  the  right  of  the  decimal  sign.    (258«) 

3.  JSvery  removal  of  a  decimal  figure  one  place  to  the 
right  diminishes  its  value  tenfold.    (262.) 

4.  Every  removal  of  a  decimal  figure  one  place  to  the 
left  increases  its  value  tenfold.    (263.) 

6.  Ciphers  may  be  annexed  or  rejected  at  the  right  of 
afiy  decimal^  without  changing  its  value.    (264,  265^ 

WMITTBN     BXEMCISBS. 

267.  Express  in  figures  and  decimally ; 
1.  Seyenty-fiye  thousandths,    t^^  =  .075. 


2.  ^Fifteen  hundredths. 

3.  Seven  thousandths. 

4.  Fifty-three  thousandths. 

5.  Nine  ten-thousandths. 


10.  iVrfV- 

11.    '^tAhF' 


12.  iWWr. 

13.  127,1^. 


6.  22  ten-thousandths. 

7.  245  ten-thousandths. 

8. 1042  hundred-thousandths* 
9.  14605  millionthSfs 
1^'  loWoo* 


15.  84TM*7r« 


16.iWWV- 


17.  60t^WW- 


'  BiTLE. — ^L  Write  the  numerator  of  the  decimal  as  if  an 
integer,  writing  ciphers  in  the  place  of  vacant  orders  to 
give  each  sign^cant  figure  its  proper  value,  and  place  the 


decimal  point  before  tenths.     ^ 
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n.  (Read  the  decimal  as  if  an  integer y  and  give  it  the 
name  of  its  right-hand  order.     ^ 

In  like  manner  express  decimally  the  following  frac- 
tions and  mixed  numbers : 


l4*  596  thousandths. 
19.  625  ten-thousandths, 
20^  12  ten-thousandths. 


21.  74  miUionths. 

22.  105  ten-miUionths, 
23-  9.9010  billionths. 


24.  Four  hundred  thirty-seven  thousand  fiye  hundred 
49  millionths. 

25.  Three  million  forty  thousand  12  ten-millionths, 

26.  Six  hundred  and  24  hundred-millionths. 

27.  Pour  hundred  ninety-five  million  seven  hundred 
five  thousand  and  43075  ten-millionths. 

28.  Four  million  seven  hundred  thirty-five  thousand 
^id  903624  hundred-millionths. 


loVoTT* 


ToVooo 


29. 
30. 

3^»    idVoVAft- 


33. 


205t^, 


rooooO" 


35.  705Wrf^- 

36.  300r^mhr6 


Copy  and  read  the  following  decimals  and  mixed  num- 
bers : 


37.  .705. 

38.  .0023. 

39.  .3607. 

40.  .00705. 

41.  .400564 

42.  .000256. 

43.  .0010275. 

44.  .0000407. 


45.  18.0031. 

46.  6.306. 

47.  49.0703. 

48.  10.0064. 

49.  22.09042. 

50.  1.10106. 

51.  14.00370. 

52.  70.00063. 


53.  .00078. 

54.  .305004a 

55.  .0003006. 

56.  42.0637. 

57.  108.0094. 

58.  230.40685. 

59.  30.26002015. 

60.  8.040103463. 
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DECIMAL   OUERENOT. 

\  !368*  Currency  is  com>  bmik-bills^  treasniy  notes, 
etc.,  employed  in  trade  and  commerce. 

269.  A  Decimal  Cuirrency  is  a  earrency  whose 
denominations  increase  and  decrease  by  the  decimal  scale 

270.  Tbe  Legal  Currency  of  the  United  States  is 
a  decimal  currency ;  it  is  sometimes  called  Federal  Money ^ 
because  issued  by  the  Federal  Government. 

Table. 

10  mills  (771.)  make  1  cent    c.  or  d. 

10  cents  "  1  dime.  d. 

10  dimes  or  100  cents      "  1  dollar.  t. 

10  dollars  ''  1  eagle.  E. 

271.  Since  the  dollar  is  the  unit  of  United  States 
Money,  dimes,  cents,  and  mills  are  respectively  tenths, 
huiidredthSy  and  thottsandths  of  the  unit. 

272.  Dollars  should  be  written  as  integers,  with  the 
sign  ( I ),  prefixed  ;  and  dimes,  cents,  and  mills,  as  deci- 
malsy  with  the  decimal  point  at  their  left,  or  before  tenths. 
Thus,  7  dollars  3  dimes  4  cents  6  mills,  are  written  $7,345. 

273.  The  denominations  eagles  and  dimes  are  not  re- 
garded in  business  operations,  eagles  being  tens  of  dollars, 
and  dimes  tens  of  cents.  Thas,  $34.27  is  read  34  dollars 
27  cents,  instead  of  3  eagles  4  dollars  2  dimes  7  cents. 

274.  Since  the  two  places  of  dimes  and  cents,  or  of 
tenths  and  hundredths  are  appropriated  to  oents,  when  the 
number  of  c^its  is  less  than  10,  write  a  cipher  in  the 
place  of  tenths.    Thus,  9  cents  are  written  $.09.    (73.) 
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275.  The  half-cent  mxj  be  written^  either  at  a  frac- 
tion (^},  or  as  5  mills.  Thus^  thirtyHseren  and  a  half 
cents  ai«  written  $^d7i>  or  $.375. 

276.  Gents  are  often  written  as  fractions  of  a  dollar. 
Thus,  $9.28  may  be  also  written  $9^/^. 

277.  In  business  transactions^  if  the  mills  in  the  final 
rcBuU  are  5  or  more  than  5,  they  are  considered  a  ^eni^  if 
leas  than  5,  they  are  not  regarded.  Thus,  $5,197,  would 
be  called  $5.20,  and  $5,194  would  be  called  $5.19. 

278*  Pbikciplbs.— 1.  Dedinal  currency  is  expressed 
according  to  the  decimal  system  of  notation^ 

2.  All  the  operations  in  Decimal  Currency  are  the  same 
at  tk^  correepondinjf  operations  im  Decimals.  \y 

EEDUOTIOI^    OP   DECIMALS. 

279.  To  redaoe  decimate  to  unUft  of  lomr  or 
higher  orders. 

1.  How  many  tenths  in  2  units  ?    In  5  units  P 

2.  How  many  tenths  in  20  hundredijis  ?    In  .^  ? 

3.  How  many  hundredths  in  2  units  ?    In  4  units  ? 

4.  How  many  hundredths  in  200  tbonaandths? 

5.  How  many  hundredths  in  5  tenths  f  In  .6?  .7?  .8? 

6.  How  many  thousandths  in  .06  Mn  ,25  ?  .4»  ?  .75  ? 

7.  How  many  hundredths  in  .150  ?  In  .260  7  In  .2S0O  ? 

8.  In  400  thousandths  how  many  hundredths  ?  Tenths  ? 

9.  How  many  tenths  of  a  dollar  in  W  ?  Hundredths  ? 
lU  Change  4  dollars  50  cents  to  cent?.    To  mills. 

11.  How  many  doSars  are  300  cen1»  ?    540  cents  t 

12.  How  many  cesrts  are  2600  mills?    rk^lars? 


/ 
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13.  What  is  the  decimal  expression  for  5  cents  ? 
Aru,  Sign,  paint,  naugM,  fite;  lead  Jvoe  hundredths  ($.05X 

14.  Express  decimally  7  cents ;  9  cents ;  15  cents. 

15.  lExpress  decimally  7  mills ;  5  cents  6  mills. 

16.|  Express  decimaDy  2  dollars  45  cents  and  6  mills. 
Am.  Sign,  two,  point,  four,  five,  six;  read,  two  and  four  hundred 
fytp-six  thousandths  doUare  ($2,456). 

17.  iWhat  is  the  decimal  expression  for  84  cents  5  mills  ? 

18.  'Change  .3  to  hundredths ;  to  thousandths. 
19.\^Change  .4  and  .05  to  thousandths  ;  .07  and  .01 

20J|  Change  .5,  .08,  and  .023  to  equivalent  decimals, 
haying  a  common  denominator  of  1000.  Also,  .14,  .009, 
and  .6.    .7,  .007,  and  .091. 

21.  (Beduce  .7,  .150  and  .600,  to  equivalent  decimals, 
having  the  least  common  denominator.  Also,  .50,  .250, 
and  .1700.    .43,  .006,  and  .0214,  , 

280.  From  the  foregoing  it  appears, 

1.  That  dollars  may  be  reduced  to  cents  by  annexing 
two  ciphers  ;  and  to  mills,  by  annexing  three  ciphers. 

Omit  the  sign  $  and  write  ds,  or  m.  after  the  result. 

2.  That  cents  may  be  reduced  to  mills  by  annexing  oris 
cipher. 

3.  That  cents  may  be  reduced  to  dollars  by  pointing 
off  hoo  figures  from  the  right ;  and  mills  to  dollars,  by 
pointing  off  three  figures  from  the  right,  and  prefixing 
the  sign  ( $ ). 

4.  That  mills  may  be  reduced  to  cents  by  pointing  off 
one  figure  from  the  right. 

5.  That  two  or  more  decimals  are  reduced  to  a  common 
denominator  by  annexing  or  rejecting  cipher;?  at  the  right 

until  the  decimal  places  of  all  are  equaK  / 

\ 

K 

\ 
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WBITTBK     BXBBCISE8. 

281.  Beduce 

5.  $57  to  mills. 


1.  185  to  cents.  (380^  1.) 

2.  $615  to  oents. 

3.  $24.06  to  cents. 

4.  $9,206  to  mills. 

Change 


6.  86  oents  to  mills.  (ISSO^  2.) 

7.  $.763  to  mills. 

8.  $.47i  to  mills. 


12.  846  mills  to  cents. 

13.  50000  mills  to  dollars. 

14.  61040  cents  to  dollars. 


9.  486  cts.  to  dollars.  (280, 3.) 

10.  32462  cents  to  dollars. 

11.  40327  mills  to  dollars. 

15.  Seduce  .7>  .05^  and  .304,  each  to  hundred-thou- 
sandths.   (280,  5.) 

16.  Beduce  2.5,  .107,  and  .0008,  each  to  ten-thousandths. 

17.  Change  4,  2.17,  .136,  and  .0408  to  equivalent  deci- 
mals haying  a  common  denominator. 

18.  Reduce  9  tenths,  24  thousandths,  109  hundred- 
thousandths,  and  47  millionths  to  equivalent  decimals 
having  the  least  common  denominator.    Also, 

19.  100.03,  41.0034,  .475,  .0753,  and  6.00044. 

20.  .84003,  120.4,  5.00031,  and  15.240007. 

282.  To  reduce  a  decimal  to  a  Araction. 

ORAL     BXEBCISE8. 

1.  How  many  halves  in  ^^  ?    In  ^  ?    In  -f^  ? 

2.  How  many  fifths  in -^  ?    Inyy^?    ^?    -6? 

3.  How  many  fourths  in  ^?    In  .50?    In  .75? 

4.  How  many  twentieths  in  ^  ?    In  -^  ?    In  .20  f 

5.  In  .50  how  many  halves  ?    Fourtiis  ?    Tenths  ? 
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W  MITT  MM     M:XMM€19M8^ 

283*  !•  Change  .375  to  an  eqoiyalent  firactioiL 

OPERATION.  AKAiiYBis.  —The  DfHiierator  w  395,  ilie  de» 

otjK sfjL. 4    wnniiuktor  1000,  and  the deciimal  expresBed 

—  iVinr  — 1     aa  ft  fraction  is  J^fifij  =  f.    Hence  .875  =  |. 

Change  to  equivalent  fractions^ 


2.  .16. 

3.  .125. 

4.  .6^. 


e.  $.375. 
7.  ♦.655- 


8.  .024. 

B,  .5625. 

10.  .3125. 


11.  ♦.876^ 

12.  .0008. 

13.  .9375^ 


Rule. — Omit  the  decimal  point,  supply  the  proper  tfoi 
nominator^  4xmd  then  i^ed/uee  the  fraction  to  its  lowest  terms. 

14.  Bednce  .  13 1  to  an  eqniyalent  fraction. 
Bednce  to  fractions  in  their  lowest  terms. 


15.  |.37f 

16.  $.62f 

17.  $.08^. 


18.  .06i. 

19.  .58^. 

20.  .93f 


21.  $.33^. 

22.  $.66|. 

23.  f$.16i. 


Express  by  an  integer  and  a  fraction. 


27.  $15.4. 

28.  $36.75. 


29.     $9,625. 
^30.  $27,375. 


31.  24.26|. 

32.  84.05f 


24.  /I944f. 

25.  ^444|. 

26.  .0008}. 

33.  38.41f 

34.  10400f. 


384.  To  reduce  a  fraction  to  a  decimal. 
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1.  How  many  tenths  in  }?    How  many  hnndredths^ 
How  many  thousandths? 

2.  How  many  tenths  in  -I  ?    Hundredths  in  f  ?    In  f  ? 

3.  How  many  hundredths  in  ^  ?    In  ^  ?    In  -^  ? 


BEPUCXIOir. 


1S5 


WBITTBN    JSXJSMCISJEg. 

2S5.  1.  Beduoe  f  to  an  equivalent  decimal. 

OFEBATioir.  Akaltszs. — Annex  the  same 

sgoji  «^  itg   n  9  K       namber  of  dphers  ta  ho^  t^rma 

-«W-lWir--'>>*o  of  the  fnwsUon  and  divide  the  re- 
Bolting  terms  hy  8,  the  significant  Q^^re  of  the  denominator,  to 
&otain  the  decimal  denominator  1000.  Then  change  to  the  decimal 
fifrm.    (253.) 


2.  Beduce  xIt  ^  ^^  equivalent  decimaL 

OFEBATIOlfr. 

125)2.000 


AsALYfoa.  —  6^oe    ^  =;: 
Y^  of  2  units,  and  2  units 
/v-  equal  2000  tkoiuMndths,  j^j 

*016     Or,  of  2000   <A(w#arM»^   is    16 

TlT  =  T«**v  =  THir  =  .016    a.w«a»<ftA#,  or  .Old 

Bednce  to  equivalent  decimals : 


3.     If- 

5.    H. 

7.     tf. 

9.     i||. 

4.      |5^. 

6.    H-     i 

o«    'nnnr* 

la   H. 

Bulk — I.  Annex  ciphers  to  tlie  numerator  and  divide 
by  the  denominator. 

n.  Point  off  08  many  decimal  places  in  the  result  as 
there  are  ciphers  annexed. 

The  slgn+is  sometimes  {daoed  after  tlie  result  to  indicate  that 
there  is  stiU  a  remainder.    Thus,  f  =  .666+,  or.  .666|, 


Beduce  to  five  decimal  places  : 
11.    f.      1      12.    ^.      I      13. 

Beduce  to  equivalent  decimals  : 


tt-      I      1*.    iWr- 


15.  1^. 

16.  VA- 


17.  tK- 


18. 


tAt- 


19.  I  of  f 

20.  Vro'H' 


Ghange  to  tiie  decimal  form : 


23.  lOlf . 

24.  $S2&f . 


25.  Hi- 

26.  8.6|. 


27.  $.93^. 

28.  U.Oit. 


21.  i  of  $2f 

22.  $2f  X  tir- 


29  ®^*of  ^ 
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ADDITION. 

OBAIi     JESXJESUCIBBS. 

286.  1.  What  is  the  sum  of  ^  and  -ft  ?    A  and  .4? 
2.  What  is  the  sum  of  j^  and  ^  ?    .11  and  .16  ? 

8.  What  is  the  sum  of  .12  and  .20  ?  .16  and  .25?,  ^ 
4.  Find  the  sum  of  6  mills  and  9  mills.  .008  and  .021. 
6.  What  is  the  sum  of  4  and  .09  ?    Of  .04  and  .009  ? 

How  many  decimal  figures  in  the  sum  of  tenthi  and  tenths?  Of 
tenths  and  hundredths  f  Of  hundredths  and  thousandths  f  Of  tenths 
and  thousandths  f  In  adding  seyeral  decimals,  each  having  a  dif- 
ferent number  of  decimal  places,  how  many  places  will  there  be 
in  the  sum  ? 

287.  Since  decimals  and  integers  increase  and  decrease 
uniformly  by  the  scale  of  ten^  decimals  expressing  like 
parts  of  a  unit  may  be  added,  suMradedy  multiplied,  and 
divided  in  the  same  manner  as  integers. 

The  pupil  should  obtain  and  express  all  results  in  deeitnalferm, 

WMITTMN     BXJSMCISB8. 

288. 1.  Find  the  sum  of  12.07, 326.2086,  .768,  and  1.9. 

OFEBATioir.  Aif  ALY8I& — ^Wrlte  the  numbers  so  that  units 

12.0700  o^  ^6  same  order  stand  in  the  same  column. 

3  2  6  2  0  8  6  After  reducing  the  dedmals  to  a  common  de- 

7  A  $^  A  nominator  by  annexing  ciphers  (28O9  6),  or 

supposing  them  to  be  annexed,  add  as  in  inte^ 

1.9000  gerg^  placing  the  decimal  point  before  tenths  iir 

3  4  0.9  46  6  the  sum. 


In  like  manner  find  the  sum 

2.  Of  .375,  .24,  .536,  .0437,  .50039,  and  .008236. 

3.  Of  405.327,  64.03,  .84673, 121.8,  and  7.00327. 

4.  Of  $18.19,  $142,095,  $.964,  $5,125,  and  $40.50. 
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BiJLE. — ^I.  Write  ihe  numbers  so  that  units  of  the  same 
order  stand  in  the  same  column  and  the  decimal  points  in 
the  sams  vertical  line. 

TL  Add  as  in  addition  of  integers,  and  place  the  ded- 
mal  point  before  the  order  of  tenths  in  the  sum. 

5.  What  is  the  sum  of  37  thousandths^  54  ten-thou- 
sandths, 407  hundred-thousandths,  and  12345  milljonths? 

6.  Find  the  sum  of  45  units,  25  tenths,  360  hundredths, 
75  thousandths,  52  ten-thousandths,  and  406  millionths. 

Find  the  sum\ 

7.  Of  $25J,  181.09,  $16i,  $.87^,  1150^,  and  i}. 

8.  Of  103.60i,  6.0|,  .37012,  and  40.0034^. 

9.  Of  246^,  47.32^,  5.3784|,  and  2.64878}. 
VlO.  Of  61.843  acres,  8^  acres,  2L04  acres,  15^^  acres, 

and  3f  acres. 

^  11.  Bought  a  ton  of  coal  for  $7|,  a  barrel  of  sugar  for 
$28^,  a  chest  of  tea  for  123.08,  and  a  barrel  of  flour  for 
$10.87i.    What  was  the  cost  of  aU  ? 

In  the  rednction  of  each  fraction,  carry  the  dedmal  to  at  least 
five  places,  to  insure  accuracy  in  the  fourth. 

12.  Find  the  sum  of  ^,  f ,  ^,  -^^  and  ^^,  in  deci- 
mals, correct  to  the  fourth  place. 
"  13.  A  man  bought  a  farm  for  $6736.75,  which  was 
♦325|  less  than  he  sold  it  for.    What  did  he  sell  it  for  ? 

14.  How  many  rods  of  fence  will  enclose  a  field,  the 
sides  of  which  are  respectively  34.72  rods,  48|^  rods, 
152.17  rods,  95|  rods,  and  56|  rods  ? 

- 15.  Paid  for  building  a  house  $3450.76,  for  painting 
the  same  $518|,  for  furniture  $1204.371,  and  for  carpets 
$810|.     What  was  the  cost  of  the  whole  ? 


1 
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STJBTRAOTIOF. 

OBjII,     JEXSBCI8B6. 

289.  1.  'From  ^  take  ^.    From  .9  take  «7» 

2.  From  ^  take  ^.    From  .36  take  aSw 

3.  From  yj^  take  y^.    From  .028  take  .010. 

4.  From  ^  take  ^.    From  45  cents  take  20  cents. 

5.  Find  the  difference  betwjBen  f  and  •^.    ^  and  .25. 

6.  Find  the  value  of  A— .3  ;  of  .5— J ;  .65— .5. 

7.  Find  the  value  of  $J— 30  cents ;  80  cents— $.( 

How  many  dedmal  places  in  the  r^nainder,  if  there  Bie /three  in 
the  minuend  and  one  in  the  finbtiahend?  If  ttoo  im  ^e  minuend 
and  four  in  the  subtrahend?  If  none  in  the  minuend  and  three  in 
the  subtrahend  ¥ 

WBITTBir    BXBBCIBBS. 

a90.  1.  From  3.16  subtract  .2463. 

OPERATION.         Analysis.— Write  the  given  numbers  as  in  Addi. 

3.1600  ^^oi^t  ^he  subtrahend  under  the  minuend,  redudng 

2  4  5  3  ^^^  decimals  to  a  common  denominator,  by  annexing 

— '- ciphers  (l^HO^  5),  or  supposing  them  to  be  annexed, 

2.9147  and  then  subtract  as  in  integers. 

2.  From  824.07  take  70.20681. 

3.  From  11034  take  $500.94 

!   Rule. — ^I.   Write  the  subtrahend  under  the  minuend,  so 
that  units  of  the  same  order  stand  in  the  same  column. 

II.  Subtract  as  in  subtraction  of  integers,  and  place  the 
decimal  point  before  the  orders  of  tenths  in  the  remainder^ 

Find  the  difference^  decimally,  between 


A  $l^  and  $43tV. 
5.  1.0066  and  .630482. 


6.  $143{  and  I304.9& 

7.  2  and  .00345. 
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S.  10^0402  Mid  26  miUimtkaJ 
9.  115  and  115  tenths. 

10.  5  and  125  ten-millionths. 

IL  |;.8?5  and  $|.  K 

12.  $H&nd».75. 

13.  7.005  ^d  .7005. 


14.  ^3^  and  L169|. 

15.  If  andl875milli(mth0, 

16.  ^200  and  $70^. 

17.  .4  and  .04^. 
lafjand.^ 
19.  .1^  and  .01 1. 


20.  A  speculator  haying  7346  acpes  of  hmd^  sold  at  dif* 
ferent  times  S64|  acres,  1235.125  acres,  2700|  acres,  and 
850.65  acres.     How  much  had  he  left? 

dl.(  A  man  bought  an  overcoat  for  $36},  a  sack  for  $18}, 
and  pants  for  $8.12},  and  gave  in  payment  one  fifty,  and 
two  ten-dollar  hills.    What  change  should  he  receive  ? 

Find  the  decimal  value 

22i  Of  $350  —  $38}  +  $100^. 

23.  Of  2}-^  1}  + (.9- A)- 

24  Of  .37}  +  I  +  4.2  —  (2  —  .68}). 

25.  Of  $250  ^  ($170^  -  $14})  +  $}}. 

26.  Of  $48^  +  $.97  -  ($}  -f  $.62}  +  $f). 

MULTIPLIOATIOK". 

OnAZ     SX1SBCI81SS. 

291.  1.  What  is  5  times  ^ij-?  6  times  .8  ?  4  times  .5  ? 

2.  What  is  7  times  y}^?  5  times  .08?  6  times  .09  ? 

3.  WhatisAx3?    3x.7?    4x.6?    .5x7? 

4.  Whati8T}^x5?    5x.04?    .05x7?    8x.06? 

5.  Whatis^x^?    .4x.3?    .8x.7?    .6x-9? 

6.  Whatisy^Tj-xA?    .5x.05?    .12x.6?    .7x.ll? 

7.  What  is  Ttir  X  tJt  ?    •03x.07?    .15x-06? 

8.  What  is  8  times  $.  6  ?    7  times  dhr  of  a  dollar  ? 

9.  Whatis8x.5?    8x.06?    8x.005?    8x.0005? 


160  BBCIIfALS. 

How  many  decimal  places  in  the  {noduct  of  unii»  multiplied  b j 
tenths  f  T<inih9  by  Un^f  Tenths  by  hundredths  f  hundredths 
hj  hundredths  f 

If  there  are  ttoo  decimal  figares  in  the  multiplicand,  and  ttoo  in 
the  multiplier,  how  mauy  are  there  in  the  product  ?  If  three  in  the 
multiplicand  and  one  in  the  multiplier?  How  many  decimal  places 
>^    Joe  there  always  in  the  product  f 


X, 


292^.  FBXJS^iPUE^The  number  of  decimal  places  %n 
any  produei  is  equal  to  the  decifnal  places  in  both  factors. 

\/        WRITTEN     EXBMCiaXiS. 

293/l  Multiply  .04  by  .8. 

OFEBATION.         ANALYSIS.  —  Multiply  as  in  fractions.      (232.) 

.64  Thus.  .64  X  .8  =  A\r  X  A  =  jy^flF  =  .512.    Or, 

g  Multiply  as  in  integers,  and  since  hundredths  mul- 

— '—  tiplied  by  tenths  produces  thousandths,  the  product 

•  5 1 2  must  contain  three  decimal  places.    (PsiN.)  .     / 

Multiply  /\ 

4.    7.25  by  .00012. 


Multiply 

2.  1.245  by  .27. 

3.  .4056  by  35.05. 


5.    $506i  by  X)48i. 


BuLE. — Multiply  as  in  multiplication  of  integers,  and 
from  tJie  right  of  the  product  point  off  as  many  figures 
for  decimals  as  there  are  decimal  places  in  both  factors, 

1.  If  there  are  not  as  many  figures  in  the  product  as  there  are 
decimals  in  both  &ctors,  supply  the  deficiency  by  prefixing  ciphers. 

2.  To  multiply  by  10, 100, 1000,  etc.,  remove  the  decimal  point  in 
the  multiplicand  as  many  places  toward  the  right  as  there  are  eiphers 
in  the  multiidier.    (266,4) 

Multiply  and  express  the  product  decimally : 


6.  $324^  by  .324. 

7.  1175.64  by  .205. 

8.  5.728  by  100. 

9.  .6207  by  1000. 


10.  5i  hundredths  by  25. 

11.  26000  by  26  thousandths. 

12.  84  tenths  by  244  hundredths. 

13.  7|  tenths  by  .06^. 
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Find  the  valne 

14.  Of  3.126  X  .046  X  .3. 

15.  Of  9f  X  .07i  X 10. 

16.  Of  18.75  X  1.001  X  f 

17.  Of  .25  of  A  X  .041. 


la  Of827ix.9x4i. 

19.  Of  $8.56  X  .06^  X 100. 

20.  Of  18^  X  .0062J  X 1000. 

21.  Of  .01  of  }  X  100  X  .08^. 


22.  ^Bought  156  pounds  of  cheese  at  $.12^  a  pound,  327 
pounds  of  coffee  at  t.26f  a  pound,  and  17  barrels  of  apj^les 
at  $2.87^  a  barreL    What  was  the  cost  of  the  whole  ? 

23.  If  an  acre  of  land  produce  127.25  bushels  of  pota- 
toes, how  many  bushels  will  4.375  acres  produce  ? 

What  is  the  Talue 

24.  Of  170  barrels  of  apples,  at  $2|  a  barrel  ? 

25.  Of  100  cords  of  wood,  at  $4.38  a  cord  ?     * 
26.'  Of  204j^  acres  of  land,  at  $72J  an  acre  ? 

27.  Of  580J  pounds  of  sugar,  at  9 J  cents  a  pound  ? 

28.  Of  126  mules,  at  $97 1  each? 

29.1  What  ^^  ^^^  ^^^^  ^^  ^f  ^^l^s  of  cloth,  each  bale  con- 
taining 36.75  yards,  at  $.85  a  yard  ? 

dO\  A  fanner  sold  300  bushels  of  oats  at  $.45  a  bushel, 
16|  cords  of  wood  at  $3|  a  cord.  He  received  in  payment 
125  pounds  of  sugar  at  $.12|  a  pound,  36  pounds  of  tea 
at  $}  a  pound,  6  barrels  of  flour  at  $8.37|^  a  barrel,  and 
the  remainder  in  cash.    How  much  cash  did  he  receive  ? 

Complete  the  following  equations : 
31./  $450.75  -  $24^  x  3.24  -f  $18^  =  ? 
327  ($200  -  $125^)  X  (i  +  2.5)  =  ? 
33./  3.0065  X  .304  +  40^  x  10  =  ? 

34.  .00493  X  1000  x  (1  —  i  +  .025)  =  ? 

35.  (4  -  .00036  +  .316)  -  (.75  +  3i-l|)  =  ? 

36.  Ifh  X  .08^  +  .03685  x  i)  x  100  =  ? 
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DIVISION. 

OBAL     BXBMC18BS. 

294.  1.  What  is  i  of  iV  ?    iof^V^?    iot^^? 

2.  What  is  i  of  .8  ?    |of.42?    i  of  .072  ? 

3.  Divide  .8  by  4 ;  .56  by  7 ;  .120  by  10 ;  .0048  by  12. 

4  Divide  {i  by  -^^.    ^  by  ^. 

6.  Divide  4.8  by  6. 

Akaltsis.— 4. 8  equals  48  tenths,  and  }  of  48rte7aA8  !b  8  tenik$,  ot  A, 

6.  Divide  .48  by  6 ;  .48  by  .06 ;  .048  by  .006. 

7.  Divide  A  ^7  ^  (-6  -^  .12) ;  7.5  by  2.5. 

8.  Multiply  A  by  A  (.8  x  .9>    Divide  .72  by  .9. 

9.  Multiply xlhr by T*ff(-^Sx. 09).  Divide .0072 by .09. 

10.  The  product  of  two  faotors  is  j096^  one  of  which  is 
.8 ;  what  is  the  other  ? 

How  many  dedmal  places  in  the  quotient  when  tentki  are  divided 
hytmitsf  IVfdhahj  tenthif  Sayidredthshj  tenthaf  Tlk>u8andthg 
hy  hundredths? 

If  there  are  ttoo  decimal  figures  in  the  divisor  and  three  in  the 
dividend,  how  many  are  there  in  the  quotient  ?  If  three  in  the  di- 
yjam  and  three  in  the  dlyidend?  If  none  in  the  dlTisor  and  ^ree  in 
the  dividend  ?    If  ttco  in  the  divisOT  and  Tione  in  the  dividend  ? 

295.  Pbinciples. — 1.  The  dividend  musf,  contain  at 
least  as  many  decimal  places  as  the  divisor^before  division 
is  possible. 

2.  Since  tke^  divid&nd  is  the  product  of  the  divisor  cmd 
quotient y  it  contains  as  many  decimal  places  as  both  divisor 
and  quotient.    Hence, 

'  3.  The  quotient  must  contain  as  many  decimal  plaices  as 
the  number  of  decimal  places  in  the  dividend  exceeds  those 
in  the  divisor. \ 
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WniTTMN    MXBMCISHa. 

296.  L  Divide  .952  by  .7. 

OPERATION.         Akalybis. — Divide  as  in  fractions.  (238.)  Thns, 
.7).952       .952-h.7=A%-^A=A%xY=i*«=1.36.    Or, 
"    ^  Divide  as  in  integers,  and  since  the  dividend  con- 

tains  three  dedmal  places,  and  the  divisor  one^  the 
quotient  must  have  tis^  dedmid  places.    (Pbik.  3.) 


Divide 

2.  81.6  by  3.6. 

3.  675  by  .15. 

4.  .952  by  476. 


Divide 

5.  $41.25  by  33. 

6.  $518.70  by  $14.25. 

7.  345.15  by  .075. 


Rule. — Divide  as  in  division  of  integers,  and  from  the 
right  of  the  quotient  point  off  as  many  figures  as  the  deci- 
mal places  in  the  dividend  exceed  those  in  the  divisor. 

1.  If  the  number  of  figures  in  the  quotient  be  less  than  the  excess 
of  the  decimal  places  in  the  dividend  over  those  in  the  divisor,  the 
defidency  must  be  supplied  by  prefixing  ciphers. 

2.  If  there  be  a  remainder  after  dividing  the  dividend,  annex 
ciphers,  and  continue  the  division :  the  ciphers  annexed  are  ded- 
mals  of  the  dividend. 

3.  In  most  business  transactions,  the  division  is  considered  suf- 
fidently  exact  when  the  quotient  is  carried  to  4  dedmal  places, 
unless  great  accuracy  is  required. 

4.  To  divide  by  10, 100, 1000,  etc.,  remove  the  decimal  point  in 
the  dividend  b^  many  places  to  the  left  as  there  are  ciphers  in  the 
devisor.    (1566,3.) 

8.  Divide  88.476  by  1.2 ;  by  3.6  ;  by  .01^ ;  by  1.04. 

9.  Divide  $56.05  by  .59;  $408.37^  by  27. 

10.  Divide  $6.45  by  $.45 ;  $52  by  $.65  ;  293.75  by  45}. 

11.  Divide  .0026  by  .003  ;  3  by  .450  ;  75  by  1000. 

12.  What  is  the  quotient  of  75.15208  divided  by  24? 
hy  .24  ?  by  .024?  by  .0024?  by  ,(mu  ? 

13.  Divide  $3875  by  10 ;  by  100 ;  by  1000 ;  by  10000. 
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DECIMALS. 


Wliat  is  the  value  of 


14J  645.5-5-1000. 

15.  $1000 ^$.02. 

16.  $56-^.007. 


22.  |27^^7f 

23.  .001-^100. 

24.  100-^.001. 

25.  $48J^$f. 


18.  3^18|. 

19.  4.2-^31i. 

20.  17|-hlOOO. 
17.  1.904-7-4.76.     1  21.  .73|-r-100. 

26.  Divide  .24  by  72  ;  f  of  .24  by  ^  of  .042. 

27.  If  64  tons  of  iron  cost  $481 6,  how  many  tons  can 
)e  bought  for  $1730.75? 

28.  How  many  coats  can  be  made  from  32.4  yards  of 
cloth,  allowing  2.7  yards  for  each  coat? 

29.  At  $287f  each,  how  many  horses  can  be  bought  for 
$4885.80  ? 

30/  If  125  bushels  of  potatoes  cost  $82^,  how  many  bar- 
rels, each  containing  2^  bushels,  can  be  bought  for  $224.40  ? 

31.  If  3i  cords  of  wood  cost  $11.37|,  what  will  20^ 
cords  cost  ? 

32.  How  much  sugar  can  be  bought  for  $46.75,  if  J  of 
a  hundred  pounds  cost  $6|? 

33.  Gave  10 J  cords  of  wood,  worth  $^  a  cord,  for  7.74 
barrels  of  flour.     What  was  the  flour  worth  a  barrel  ? 

34.  A  man  sold  a  horse  for  $125,  and  received  in  pay- 
ment 12|^  yards  of  cloth  at  $3^  a  yard,  and  the  balance  in 
tea  at  $.62}^.     How  many  pounds  of  tea  did  he  receive  ? 

Find  the  second  member  in  each  of  the  following  equa- 
tions : 

35.  'Of  (1.008-^18+63^4000x100)-^=  ? 

36.  lot  714-.714-7-(.34— .034  x  .25  of  6)=  ? 

37.  Of  (.48^800  X 10000 -h6.4-h.08)-r-.125=  ? 

38.  Of  (34  X  .193  +  2.7  x  .4J)-5-(4.81— |  of  1.662)=  ? 

39.  Of  ($262. 90-^$.56)  X. 0084+. 02|x  100=  ? 

40.  Of  ($1260x3.49)-5-$10.47-$850-T-$6.80=  ? 
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CIRCULATING    DBOIMALS. 

897,  1.  What  are  the  i^m&  £iK)tors  of  10  P    Of  100? 

2.  Cbaoge  to  the  deciiQ«l  form  ^;  |;  i;  |;  iV-  (3850 

What  aie  th#  prioi^  iftcUirs  ot  each  of  the  denomimUioiB  <^  ikoee 
fractions? 

Are  thej  the  same  as  the  prime  feu^rs  of  10? 
Can  these  fractions  be  reduced  to  perfect  decimals? 

3.  Change  to  the  decimal  form,  extending  to  four 
places,  i ;  f ;  i ;  A- 

Can  these  fractions  be  reduced  to  perfect  decimals? 
What  are  the  prime  factors  of  their  denominators? 

4.  Change  to  the  decimal  form,  extending  to  three 
plaoes,  i ;  tV  ;  A- 

Can  these  fractions  be  reduced  to  perfect  decimals? 

What  are  the  prime  factors  of  their  denominators? 

How  do  the  decimals  produced  by  these  fractions  differ  from  the 
decimals  i»roduced  by  the  fractions  in  examples  2  and  8  ? 

What  kind  of  decimals  are  all  fractions  equivalent  to,  that  in 
tiieir  lowest  terms  have  denominators  containing  the  &ctors  2  or  5  ? 

5.  What  figure  is  constantly  repeated  in  reducing  to  a 
decimal  i?    |?    ^?    ^? 

e.  If  a  decimal  consists  of  3  repeated  indefinitely,  what 
fraction  is  it  equal  to  ? 

7.  Is  there  any  diflEerence  between  \  and  f  ?    {  and  f  ? 

f  and  It?    ifandflH? 

8.  Is  there  any  difference  between  ^  and  Jf  ?  J} 
mdtHff 

9.  If  the  numerator  is  4444,  what  mu^  be  its  denom- 
inator so  that  the  fraction  may  equal  f  P 

To  change  a  repeating  decimal  number  to  an  exact  fraction,  what 
figures  must  be  used  in  the  denominator  ? 
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DEFDflTiONS  AND  PBINOIPLES. 

298.  A  Finite  Decimal  is  a  perfect  decimal,  oi 
OBe  tbat^  terminates  witii  the  figures  written ;  as^  .^^  .375. 

290.  A  C'bretUaM/ng  Decimal  is  a  decimal  in 
wbieh  a  figore,  or  set  of  figures,  is  constMitfy  repeated  in 
the  same  order;  as,  .333+,  .727272+. 

300.  A  Sepetend  is  the  figure  or  set  of  figures,  con- 
tinually repeated. 

The  repetend  is  written  bat  onoe,  and  when  it  oonsifts  of  a  angle 
figare  a  pdnt  is  placed  over  it ;  when  it  consists  of  mote  than  one 
figaie»  i)oint8  are  placed  over  the  first,  and  over  the  last  figure.  Thns» 
thedrcnlatingdedmal  .666+,  and  .297297 +  ,  are  written  .6,  and  297. 

301.  A  Fare  Circulating  Decimal  is  a  deci- 
mal  which  commences  with  a  repetend ;  as  .7,  or  .279. 

302.  A  Mixed  Circulating  Decimal  is  a  deci- 
mal in  which  the  repetend  is  preceded  by  one  or  more  deci- 
mal  places  called  the^mYs  part  of  the  decimal ;  as,  .27,  or 
.04648,  in  which  .2  or  .04  is  called  the  finite  part. 

303.  The  law  for  the  formation  of  repetends  will  he 
apparent  from  the  following  : 


1.  i   =.1111+        =.1. 

2.  i^  =.01010+      =.6i. 

3.  ^  =.001001  +     =.001. 
4.^^=.00010001  +  =.oooi 


5.  i    =.4444+         =.4. 

6.  If  =.2323+         =.23. 

7.  ili  =.135135+     =.i35. 
8.iHt =•17281728+  =.i728 


304.  PaiKOiPLBS. — ^1.  Every  fraction  in  its  hwest 
terms,  whose  denominator  contains  no  other  prime  factors 
than  2  or  6  is  equivalent  to  a  finite  decimal. 

2.  JEvery  fraction  in  its  hwest  terms,  whose  denomina- 
tor  contains  other  prime  factors  than  2or6  is  equivalent 
to  a  circulating  decimal. 
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3.  Every  fraction  in  its  lotvest  terms,  whose  denomina- 
tor contains  2  or  6  with  other  prime  factors  is  equivalent 
to  a  mixedi  circulating  dectmak 

4.  Ev&ry  pure  circulating  decimal  is  capiat  io  a  fraction 
vAose  numerator  is  the  repetend^  and  whose  denominator 
vmside  of  as  many  Vs  as  there  are  places  in  the  repef-end* 

WMJXTJElf    EXSJtCISBS. 

305.  To  change  a  A*action  to  a  finite  or  to  a 
circulating  decimal. 

1.  Change  -^  to  a  finite  deoimaL     (285.) 

2.  Change  to  finite  decimals,  ^ ;  | ;  -f^\  |f ;  }f ;  ^ ; 
and  ^.     (Pein.  1.) 

3.  Change  to  a  pure  circulating  decimal  ^V 

Operation.— A  =  7.000000  -i-  27  =  .259259  +  =  .259.   (Prin.  2.) 

4.  Change  to  pure  circulating  decimals,  4  >  i »  A  5  if  5 

H;andA. 

5.  Change  to  a  mixed  circulating  decimal  \. 

Operation.—!  =  5.0000  -i-  6  =  .8333  +  =  .83.    (Prin.  8.) 

6.  Change  to  mixed  circulating  decimals^;  A;  i|> 
fj  ;  and  ^. 

7.  Change  to  finite,  or  to  circulating  decimals  the  fol- 
lowing fractions:  A;  i;  A;  ii;  if;  A;  "A^;  A; 

andiif. 

306*  To  change  a  pure  circulating  decimal  to  a 
fiEaetion* 

1.  Change  .216  to  a  fraction. 

OPERATION.  Analysis. — Since  .001  =  ^  (303),  216 

.      .  «      ^  equal  to  Hf,  wbich  reduced  to  its  lowest 

816  =  ffJ  =  ^     terms  equmls  ^-    Hence  iia  =  ift^. 
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Change  to  fcacti<mfl^ 


%.    .45. 
3.     ,66. 


•   • 


4.  •297. 

5.  .675. 


6.  .324. 

7.  .4158. 


Rule. —  Write  the  figures  of  the  repetendfor  the  nmnera^ 
tor  of  a  fradion,  and  as  many  9s  as  there  are  pUcces  in  the 
repetendfor  the  denominator,  and  reduce  to  its  lowest  term,* 

In  like  manner  change  to  fractions. 


la    ,6436. 
11.    .i067. 


8.  .279. 

9.  .32i. 

14.  Eeduce   2.297  to  an  improper  fraction. 

15.  Bedtioe  12.081  to  an  improper  fraction. 


13.    •95121. 
13.    -923076. 


307.  To  cliange  a  mixed  circulating  decimal  to 
a  fraction. 

1.  Change  .227  to  a  fraction.     . 

OPBRATIOW.  Akaltbis. — Binoft 

Ist.  .227  =  ^H- VW  —  «  IJ,  but  tJ  of  tV  = 

rx      A      oo^       o27_^H-^^^-.  ^     V^,  write  the  finite 
Or  2d.  .2  2  7 — "2^  —  -y^  —  ooq  —  22    P^-rt  mmJ  the  repe« 

tend  each   as  frac- 

Or  3d.    22  7  given  decimal,  tkms  and  add  tb^u, 

2  finite  part.  *^e     reasons      for 

which   will   appear 

•2Zo   .      i^  =  j^  more  clearlj  in  the 

second  solution. 
Or,  by  an  abbreviated  method  of  reducing  the  fractions  to  a  conw 
mon  denominator,  2  x  99  =  2  x  100  -  2  ;   hence,  2  x  100  +  27  —2 
=  225  is  the  numerator  of  the  equivalent  common  fraction. 

2.  Change  to  fractions,  .57 ;  .048 ;  .1004 ;  .6472. 

3.  Change  to  mixed  numbew,  7.543 ;  2.564 ;  7.012i 
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BiTLE* — Rethm  the  finite  part  and  the  repetend  of  the 
given  decimal  each  to  the  form  of  a  fraction.  I7ien  add 
them,  and  reduce  to  lowest  terms.     Or, 

Frov^  tk$  given^  decimal  subtract  tie  finits  part  for  a 
numerator,  and  for  a  denominator  ivrite  as  many  ^s  as 
thers  am  figures  in  the  repetend^  with  ms  many  eipkers 
annexed  as  there  are  figures  in  the  finite  part. 


Change  to  fractions. 


4.      .04648. 
6.      .7852. 


6.  .9285714. 

7.  ^5i35. 


8.  .0126. 

9.  5.27. 


To  add,  subiractt  multipl^j  or  divide  circulating  decimalB^  reduce 
them  to  fractions,  and  then  perform  the  nquiied  opecatioeu 

For  a  fuller  deve^pment  of  "  Circulating  Decimals  "  and  "  Con- 
tinued Fractions/'  see  "  Robinson's  Higher  Arithmetic." 

SHORT   METHODS. 

OBAXi     EXEBCISES. 

308.  1.  What  part  of  $1  are  ^  cents  ?  16|  cents  ? 
12t  cents  ?    25  cents  ?    50  cents  ? 

2.  At  25  cents  a  ponnd,  what  cost  22  pounds  of  coffee  ? 

ANALT8iB.^8ince  25  cents  are  %\,  22  pounds  will  cost  22  times 

%k>  ^^  Pf*  ^^  ^  ^i>  ^  ^.^.    Or, 

At  $1  a  pound,  22  pounds  will  cost  $22,  and  at  %\  a  pound,  \  of 

$22,  which  is  $5^,  or  $5.50. 

3.  What  is  the  cost  of  80  pounds  of  beef  at  12|  cents 
a  pound  f    At  16|  cents  ?    At  20  cents  ?    At  25  cents  ? 

4.  At  33|  cents  a  can,  what  will  be  the  cost  of  25  €ans 
of  sweet  com?    Of  37  cans?    Of  54  cans?    Of  60  cans? 

5.  What  is  the  cost  of  160  pounds  of  sugar  at  6J  cents 
a  pound?    At  accents?    10  cents?    12^  cents? 

8 
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6.  How  many  pounds  of  raiains,  at  16f  cents  a  pounds 
can  be  bought  for  $5  ? 

Analysis. — Since  16}  cents  are  $^,  f  5  will  buy  as  many  poondi 
of  raisins  as  $(  is  contained  times  in  $5,  which  aie  SO  times. 
Henca,  etc. 

7«  At  $J50  a  bushel^  how  many  bushels  of  oats  can  be 
bought  for  $X5  ?    For$16|?    For  $26? 

8.  At  12|  cents  a  yard,  how  many  yards  of  calico  can 
I  buy  for  27  pounds  of  butter,  at  33|  cents  a  pound  ? 

9.  What  is  the  cost  of  40  pairs  of  shoes,  at  $1.25  a  pair? 

Analysis. — ^At  $1  a  pair,  the  cost  wonld  be  $40 ;  bat  since  the 
price  is  $1  +  $] ,  the  whole  cost  is  $40  +  }  of  $40,  or  $50. 

10.  At  $1.50  each,  what  is  the  cost  of  48  chairs  ? 

11.  What  is  the  cost  of  60  yards  of  cloth,  at  $1.12|^  a 
yard?    At$1.16|?    At  $1.25?    At$1.33i?    At  $2.50? 

12.  At  $2.25  a  pair,  what  is  the  cost  of  12  pairs  of 
shoes?   Of  16  pairs?   Of  18  pairs  ?   20  pairs?    25  pairs? 

DEFINITIONS. 

309i  Quantity^  in  commercial  transactions,  is  the 
amount  of  anything  bought  or  sold,  and  is  estimated  by 
the  number  of  times  it  contains  the  measuring  uniL 

310.  Price  is  the  value  in  money  of  each  meas^iring 
unit  of  any  commodity. 

311.  Cost  is  the  value  of  the  entire  quantity. 

313.  An  Aliquot  Part  or  Even  Party  of  a 

number  is  such  a  part  as  will  exactly  divide  that  number. 
Thus,  2,  2|,  3^,  aud  5,  are  aliquot  parts  of  10.  \^ 

An  (Uiquot  part  may  be  either  an  integer  or  a  mixed  number, 
while  a  component  factor  must  be  an  integer. 
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Aliquot  Pabis  of  Oke  Dollab. 


^  5  cents  =  ^  of  tL 
10  c^its  =  -^  of  $!• 
20  cents  =  -^  of  II. 
25  cants  ==  ^  of  $1. 
50  cents  ==  -^  of  $1. 


6}  cents  :=  -^  of  IL 

8^  cents  s^-^^tL 

12^  cents  =^|  of#L 

la)  cents  =:  1^  of  $L 

33i  cents  =:  i  of  ILy 


313.  To  find  tlie  cost  of  a  quantity  when  the 
price  is  an  aliquot  part  of  one  dollar. 

1.  What  cost  951  bushels  of  oats,  at  $.33^  a  bushel  ? 

OPBEATIOK.         AhaIiTBIS.— At  $1  abushel^  tbeco0iiniiildbet951 ; 

3)951         bu^  ^^^  the  price  is  |  of  $1  a  bu^el,  the  cost  is  ^ 

^-  ;y         of  $951,  which  is  $317.    Or,  the  cost  is  ^  as  many 

doUarsastheieareboshels,  and^=817.  Hence,  etc 

2.  What  cost  750  slates,  at  33}  cents  each  ?  At  25  cents  ? 

3.  At  $.50  each,  what  cost  631  shad?    1250?    1605? 

Rule. — Take  stcch  a  fractional  part  of  the  given  num- 
ber  or  quantity  as  the  price  is  of  one  dollar. 

4.  What  is  the  cost  of  12  sacks  of  coffee,  eadh  sack  con- 
taining 43  pounds,  at  33}  cents  a  ponnd  ? 

5.  A  merchant  sold  5  pieces  of  prints,  each  containing 
28  yards,  at  16|  cents  per  yard,  6  pieces  of  sheeting,  each 
containing  34  yards,  at  8}  cents  per  yard,  and  received  in 
payment  41  bushels  of  oats  at  $.50  a  bushel,  and  the  bal- 
ance in  money.    How  much  money  did  he  receive  ? 
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6.  At  $1.12^  a  toot,  what  cost  324  feet  of  wire  fence? 

QFBBATION. 

8)324  Analysis.— At  $1  a  foot,  the  cost  would  be  $324 ; 

4  0    5      ^^^  since  the  cost  is  $i  +  $},  the  entire  cost  is 

r_Lr      1824  +  J  <rf  $824,  which  is  $864.50. 

♦  364.5  ^ 

7.  At  II.  33^  each,  what  will  642  steel  shovels  cost  ? 

8.  What  cost  320  cloth  caps,  at  $1.20  each  ? 

314.  To  find  the  quantity  when  the  ^ost  is  given, 
and  the  price  is  an  aliquot  part  of  one  dollar. 

1.  How  many  barrels,  at  1.50  each,  can  be  bonght  for 
$213? 

OFERATioN.  ANALYSIS. — Bince  $i  will  pay  for 

i^213-^$4 426       ^  barrel,  $213  will  pay  for  as  many 

barrels  as  $3^  is  contained  times  in 

Or,     213x2  =  426         $213.  or  426  barrels.    Or,  shice  $1 

will  pay  for  2  barrels,  $213  wiU  pay 

for  213  times  2,  or  426  barrels. 

2.  How  many  baskets  of  pears  can  be  bought  for  $318, 
at  $.33^  each  ?    At  $.  50  each  ? 

3.  How  many  pine-apples  can  be  bought  for  $240,  at 
16|  cents  each  ?    At  20  cents  ?    At  25  cents  ? 

BuLE. — Divide  the  coat  by  such  a  fraction  as  will  ez 
press  the  price  as  an  aliquot  part  of  one  dollar, 

4.  How  many  pounds  of  cheese  can  be  bought  for  $350, 
at  6i  cents  a  pound  ?    At8t?    10  cents?    12^  cents? 

5.  How  many  ooooa-nuts,  at  $.25,  can  be  bought  for 
$150.75  ? 
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315.  To  find  l^e  cost  wben  t^  ^rtumtity  meid  the 
price  of  lOO,  or  lOOO  are  gri^en* 

1.  Wliat  cost  564  cedar  posts,  at  112.25  for  100  posts  ? 

to  OFEEATiON.  ANALTdis.— At  $12^  a  post,  the  cost 

$12.25  would  be  $12.25  X  564  =  $6999.    Bat 

g  g  ^  fflnee  $12.25  is  the  price  of  100  posts, 

$6909  is  100  times  the  cost.    Hence  di- 

100)6909.00  ^de  bj  100  (296,  Note  4).  and  the 

$69.09  result  is  $69.09.    Or, 

Since  564  is  5  and  64  hundredths 

3i>  aMUATiOK.  ^^^  II I  hwdred  cost  $13.95, 5il4  will 

$12.25  X  5.64=$69.09  cost  5.64  times  $12.25,  or  $69.09. 

If  the  price  is  by  the  ihotisand,  divide  the  prodact  by  1000,  or  re- 
duce the  quantity  to  thousands  and  decimals  of  a  thousand  before 
multiplying. 

2.  What  is  the  cost  of  1684  pounds  of  beef,  at  $9.37^  a 
hundred  pounds? 

3.  What  cost  22840  railroad  ties,  at  $174.55  a  thousand  ? 

4.  How  much  is  the  freight  on  4575  pounds  of  merchan- 
dise from  New  York  to  Baltimore,  at  $.98  for  100  pounds  ? 

BuLE. — Multiply  the  price  by  the  quantity  reduced  to 
hundreds  and  decimals  of  a  hundred,  or  to  thousands  and 
decimals  of  a  thousand,  and  point  off  in  the  product  as  in 
multiplication  of  decimals. 

In  business  transactions,  the  letter  C  Is  somettmes  used  for  hun- 
dredi,  and  M  for  thauscmds,  when  the  price  Is  by  the  100,  or  lOOD. 

What  is  the  cost, 

6.  Of  536720  bricks,  at  $8.75  per  M.  ? 

6.  Of  2108  feet  of  pine  boards,  at  $3.12|-  per  0.  ? 

7.  Of  2700  pine-apples,  at  $16J  per  100  ? 

"^  8/  Of  875  feet  of  scantling,  at  $10^  per  M.  P 
v-  9.  Of  2160  oysters,  at  $1.86  per  100  ? 
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10.  Of  3080  fence  pickets,  at  I5f  per  1000  ? 

11.  Of  28642  feet  of  timber,  at  $11-}  per  M.  ? 

12.  Of  1480  pounds  of  maple  sugar,  at  $12.37|  per  100  f 

13.  What  is  the  value  of  3700  cedar  rails,  at  $5J  per  C? 

14.  What  is  the  value  of  12500  shingles^  at  $6}  per  M.? 

15.  Find  the  cost  of  527  feet  of  boards  at  I15J  per  M. 
and  of  972  feet  of  siding  at  11.62^  per  C. 

316*  To  find  the  cost^  when  the  quantity  and 
the  price  of  a  ton  of  2000  pounds  are  given. 

1.  What  is  the  cost  of  a  load  of  hay,  weighing  2280 
pounds,  at  $18.50  a  ton? 

OPERATION. 

2  )  1  8.50  Analysis.— Sinoe  $1&50  is  the  cost  of  2000, 

$9.25  ^^^  $18.50,  or  $9.25  is  the  cost  of  1000  pounds ; 

a\  Q  and  2280  pounds  wiU cost  2.280  times  |^.25,  ot 

il^L?  $21.09. 

$21.09 

2.  At  $4.75  a  ton,  what  will  a  load  of  plasty  weighing 
2806  pounds  cost  ? 

3.  What  is  the  freight  on  21672  pounds  of  iron,  at 
$2.80  a  ton? 

Bulk — Multiply  mie-half  the  price  of  a  t(m  hy  the  nurn^ 
Oer  of  thousands  and  decimals  of  a  thousand  in  the  given 
quantity,  as  in  315* 

4.  What  is  the  value  of  150  sacks  of  guano,  each  sack 
containing  162^  pounds,  at  $51|  a  ton  ? 

5.  Find  the  yalue  of  6340  pounds  of  Lehigh  coal,  at 
$7i  a  ton,  and  5080  pounds  of  soft  coal  at  $6)^  a  ton. 

6.  At  $26.44  a  ton,  what  will  be  the  cost  of  1526 
pounds  of  bone  dust? 


LEDGES    ACCOVKTS. 
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LEDGER   ACCOUNTS. 

317.  A  Ledger  is  the  principal  book  of  accounts 
kept  by  business  men.  Into  it  are  transferred^  in  a  con- 
densed form,  all  the  items  of  the  Journal,  or  Day  Book, 
for  conTcnient  reference  and  preservation. 

318.  The  debits  (marked  Dr.)  are  placed  on  the  left^ 
and  the  credits  (marked  Cr.)  are  placed  on  the  right. 

319.  T^e  Balance  of  an  Account  is  the  differ- 
ence  between  the  debit  and  caiedit  sides.  When  this  is 
settled,  or  paid,  the  account  is  said  to  be  babinced. 

330.  Find  the  balance  of  the  following  Ledger  Ac- 
counts : 


(1) 


(2.) 


Dr. 

Cr. 

Dr. 

Cr. 

$506.76 

•42.17 

♦2371.67 

♦4763.84 

194.32 

36.24 

571.84 

7061.39 

173.26 

8.42 

90.50 

8242.76 

71.32 

10.71 

2037.69 

364.96 

39.46 

94.30 

94.46 

410.31 

152.60 

347.16  x 

876.54 

5724.27 

71.78 

40.00   \ 

679.81 

6317.66 

320.00 

12.94 

4930.71 

2431.27 

48.50 

271.19      ^ 

104.13 

163.55 

63.41 

500.50 

1987.67 

7063.21 

^6.00 

11.44 

142.84 

451.09 

410.10 

81.92 

622.71 

200.00 

72.22 

10.10 

311460 

189r.36 

137.89 

107.09 

162.91 

768.72 

276.44 

207.16 

9328.42 

3024.27 
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ACCOUNTS   AND   BILLS. 

3!31«  An  j^ceount,  in  commercial  transactions^  is  a 
record  of  debits  and  credits. 

322.  A  Debtor  is  a  person  who  owes  another 
money,  goods,  or  services. 

323.  A  Creditor  is  a  person  to  whom  money,  goods, 
(yr  services  are  dne  from  another. 

324.  A  mtl  is  a  written  statement  of  money  paid, 

of  goods  sold  or  delirered,  or  of  services  rendered.    It  is 

sometimes  called  an  Invoiec, 

Ab  account  or  bill  should  ahrays  Bfeftt6  the  phiee  an4  tke  Umt  of 
esLob.  traotactiou,  die  names  of  both  the  parties,  the  price  or  value 
of  each  item,  and  the  entire  cost. 

325.  A  SiU  is  receipted  when  the  words  "  Re- 
ceived Payment'*  are  written  at  the  bottom,  and  the 
creditor's  name  is  signed  either  by  himself,  or  by  some 
authorised  person. 

336.  The  following  abbreviations  are  in  general  nse : 


@ 

At 

DiBO't 

Discount 

Net     \ 

Vithout  diac't 

%  or 

Aoc't   Account. 

Do. 

The  same. 

No. 

Number. 

Am't 

Amount. 

Doz. 

Dozen. 

Pay't 

Payment 

Bal. 

Balance. 

Dr. 

Debtor. 

Pd. 

Pwd. 

Bbl. 

Barrel. 

fixch. 

Exchange. 

Per 

By. 

Bot 

Bought 

FoL 

PoKo. 

Prem. 

PFMnium. 

B.  L. 

Bill  of  Tiding. 

Fwd. 

Forward. 

Prox. 

Next  month. 

% 

Per  cent. 

Fr't 

Freight. 

Rec'd 

Received. 

Co. 

Company. 

Ins. 

Insurance. 

Sund'a 

Sundries, 

Cr. 

Creditor. 

inet. 

Tliis  m<Hith. 

Ult 

Last  montli. 

Com. 

Commissioii. 

Tnt 

Intenwt 

Yd. 

Yard. 

Dft. 

M            Draft 

Mdfle. 

Merchandise. 

Yr. 

Year. 

The  character  @  m  always  followed  by  the  price  of  a  unit.  Thus, 
5  yd.  of  cloth  @  $8.25,  signifies,  5  yards  of  cloth  at  $8.25  a  yard  ; 
i  lb.  of  tea  @  $.90,  dgnifles  i  a  pound  of  tea  at  %.9Q  per  pound. 
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32?,  Beqnired  the  fooiuigs  and  balances  of  the  fol- 
lowing bills  and  aooonnts : 

(1.) 

New  Yobk,  May  10, 1875. 

A.  S.  Mann  &  Co., 

Bought  of  Halsted,  Hatnes  &  Co, 

836  yd.  Muslin, @W    .  .$>^?.(/^ 

98J  •*    Canton  Flannel.  .    .  **  18^    .  .  ^  /  P^70 

162    '•    Victoria  Gingliam,    .  "  16J/^  .  .    t  <^  r  ?  ' 

*•    Caasimere,    .    .    .    .  «  $2,874  .  J/^/  J  ^ 
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Fmd  tlie  footSag  of  this  bin. 


^ <d  I II  >   I    j^ 


(2.) 


Boston,  Jane  20,  1876. 

Mbssbs.  C.  p.  Mead  &  Son, 

BoH  of  Belknap,  Bbo. 


216pitoBc^KipBoot%  .    .    .    .@  $2.25 

160    "        "      Brogans,      .    .    .    .  "  1.12J 

75    "     Wome»'g  Fooed  Gaiters,     .  "  1.25 

110    "            "       Enameled  Boots,    "  1.87^ 

6  cases  Men's  Calf  Boots, .    ..."  75.50 

lease  0riU.  648yd-, **  .14* 

86  gross  ffilk  Buttons, '*  ^7* 


Belknap,  Bbo. 


Mb.  Chas.  Elliott, 


Becevced  Payment, 

(3.) 

Chabumtok,  S.  C,  Oct.  4,  1874. 

BoH  of  Wm.  J.  AlKiN. 


8  bales,  ea.  485  lb.,  OidinaTy  Tex.  Cotton,  (^  18^)^ 
6  «  *♦  506  "  Upland.  Middlings, .  "  21^^ 
8  hhd.,  215  gal.,  N.  O.  Molassefl  (N.  Crop),"  60^ 


Bec^d  Payment  by  dtafi  on  N.  Y., 

Wm.  J.  Aikin. 
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{^) 


Messbs.  Cook  ft  Ghketey, 


CmcAOO,  Sept.  10,  187t. 


BoH  of  Bakeb  ft  Ellis. 


275  l>bL  floor.  State  Superfine,  . 
146  "  "*  Minnesota  Ex.,  . 
94  «  "  WlaconiinXX,  . 
650  bo.  Wheat,  No.  1,  Bed  Winter, 
4K)0  -  **  Illinois,  No.  1.  . 
868  **   Com,  Southern  White,  • 


.    @  $7.10 

.     "     7.87J 

.    "    ai2j 

,     "     1.75 

.    **     1^ 

.    "      ^7i 

$ 

Betfd  PaymH  by  noU  at  4  mo., 

Bakbh  &  Ellib. 


(5.) 


Me.  Jakes  Wilder 


Sak  Fbanciioo,  Jan.  1,  1875. 


To  Hodge  akd  Son,  Dr. 


1874 

1 

Sept. 

10 

To  75  lb.  Sugar, @  12^^ 

1 

<( 

(i 

"  1  caddy  Japan  Tea,  22  lb.,     .  '*  98^ 

1 

Oct 

16 

"  1  sack  Rio  Colfee.  116  lb.,     .  "  21/ 

<( 

it 

"  1    *'    Rice,  75  lb.,  .    ..."     9/ 

«( 

(i 

"  1  box  P.  &  G.  Soap,  60  lb.,  .  "  W 

Nov. 

1 

"  25  lb.  Mackerel, «     8/ 

«( 

tt 

"  9  gaL  Molasses, «  621/ 

« 

15 

"  18  lb.  Soda  Crackers,   .    .    .  '•     9/ 

Deo. 

20 

-  12  "    Dried  Beef,     .    .    .    .  "  121/ 

« 

26 

'*  1  box  a  a.  Starch,  28  lb..    .  "  lOf/ 

Beifd  PaymX 

J 

$ 

HoDGB  &  Son, 

Per  Bk 

nr  Scoi 

rr. 
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(6-) 


DBTBorr,  Mmj  28, 1877. 


Mb.  Jaoob  B.  Eeht, 


M 


To  Oeobgb  W.  Pabkeb,  Dr. 


Jan. 

6 

(( 

(( 

Mdi. 

20 

«« 

(( 

«< 

«< 

April 

16 

«< 

(( 

For  Building  Oat-honse  as  pw  oontraet, 

"    Extia  Labor, 

15  days'  work  of  self,  @  $8jt 
7       "       **    of  son,  "     1.50      - 
7B4  ft.  Boards,   .    .    .    .  2^  per  C.  - 
Sdajs'w^Hk,     .    .     «*     8.60-    ^ 
Nails,  ffinges,  and  Sondries,  .    ,    . 


« 
M 

H 


(7.) 
Statement  of  Account. 

St.  Louis,  Not.  6,  1875. 

Mesbbs.  Wood  &  Cole, 

Jb  Phelps  ft  Dodger  Dr. 


April 

15 

<( 

« 

June 

21 

Aug. 

10 

Oct. 

8 

<« 

« 

May 

25 

Jnlj 

14 

ii 

<< 

Sep*. 

5 

M 

12 

4 

To  80  tons  Eng.  Iron,  .  .  .  @  $84.80 
'<  12  cwt.  'Bang.  Kister  Steel,  "  15.25 
"  6  dooL  Hoes  (Trowel  Steel), 
«  80  Buckeye  Plows^  .    .    . 

12  Cross-cut  Saws,  .    .    • 

87  cwt.  Bar  Lead,    .    .    . 


« 


M 


U 


4( 


<t 


9.78 
10.46 
12.12) 

8.00 


Or. 

By  22  M.  fc^  of  Boards, 
«  86  M.      •'      Hank. 
*"  45  M.  Shingles,   .    . 
"  Ihraft  on  New  York, 
*<  46  C.  feet  ScantUng, 


@  $27.60 
18.87} 
8.62) 


«« 


« 


@      1.88 


Ba<.  due  Phelps  &  Dodge, 


L80  DECIMALS. 

(8.) 

Aeemint  Current  j  Balanced  by  Note. 
Qeo.  B.  Damok  &  Co., 

Jn  %  «a&  Ohat  &  Badkb. 
-Dr.  O. 


QsAT  &  Basks. 


EBVIEW. 

WRJTTEIT     EIA.MrZ,BB. 

338.  What  is  the  coat, 

.  1.  Of  7^  barrels  of  Sour,  if  4{  barrela  oost  t38  P 

5.  Of  9^  tons  of  coat,  Jf  .875  of  » ton  oost  ti5.eS5  ? 

3. '  Of  14.85  yards  of  cloth,  if  36.48  yards  coat  *54.'!'a  f 
4.  Of  100  pounds  of  pork,  if  .98  cwt  cost  W.975  ? 

6.  Of  S6.42  acres  of  land,  if  .125  of  an  acre  cost  $15}  7 

6.  Of  1  ton  of  plaster,  if  1680  poonda  cost  t2.856  ? 

7.  Of  .8  of  a  pound  of  tea,  if  1  pound  cost  %.&l\  ? 

8.  Of  18640  feet  of  timber,  at  t6^  per  C.  ? 

9.  Of  1376  ponnds  of  potash,  at  1131^  a  ton? 

10.  Of  19600  bricks,  at  $9}  per  M.  ? 

11.  Of  .636  of  a  ton  of  coal,  at  «7i  a  ton  F   ' 

13.  Of  85  yards  of  cloth,  if  39  yards  cost  1101^  F 

13.  Of  1  boBhel  of  potatoes,  if  28.8  boshels  cost  $9^? 


OF 
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14/ If  36  boxes  of  raisins/ each  containing  36  pounds, 
cost  $194. 40^  what  is  the  price  per  pound? 

15.  What  will  be  the  freight  on  10860  pounds  of  mer- 
chandise from  New  York  to  St  Louis,  at  $1.62|^  per  C.  ? 

16.  How  much  must  be  paid  for  1230  feet  of  boards,  at 
125^  per  M. ;  1866  feet  of  scantling  at  $2.12j^  per  G. ;  and 
9525  feet  of  lath  at  $3^  per  M.  ? 

17.  If  I  pay  $1.37  a  bushel  for  wheat,  $.95  for  rye,  and 
$.73  a  bushel  for  com,  how  much,  of  each  an  equal  num- 
ber of  bushels,  can  I  purchase  for  $70.15  ? 

18/  Bought  27^^  barrels  of  sugar  for  $453.75,  and  sold 
it  at  a  profit  of  $4.62^  a  barrel.  At  what  price  was  it  sold  ? 

19.  Three  persons  bought  645  tons  of  coal,  and  diyided 
so  that  ttie  first  had  .375  of  it,  the  second  ^,  and  the 
third  the  remainder.    How  much  did  the  third  receive  ? 

20.  What  is  814^  x  26|f  correct  to  5  decimal  places  ? 
/^21.  A  person  having  $55.92,  wished  to  purchase  ^- 
equal  number  of  pounds  of  tea,  coffee,  and  sugar* 
tea  at  $.87^^,  the  coffee  at  $.18},  and  the  sugar  y^ 
How  many  pounds  of  each  could  he  buy  ? 

/  ^2.  A  dealer  bought  240000  feet  of  Ip' 
per  M.,  and  retailed  it  out  at  $2  J  per  ^ 
whole  gain  ? 

/^"23.  Three  hundred  seventy-fi- 
dry  goods,  valued  at  $8000,  -^ 
would  a  man  lose  who  ov' 
/C>  24.  Bought  150  bar 
of  wheat  @  $1.44. 
@  $8^,  and  alJ  ' 
rel  must  th' 
on  the  ^ 
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lOm.  Sold  20900  feet  of  timber  for  I339.62|,  and  gained 
thereby  $78.37i.    What  did  it  co0t  per  C.  ? 

/  ^^26.  Reduce  (^  ^  ^)  x  |  of  ^  to  a  decimal. 

//  27.  A  farmer  exchanged  28^  bushels  of  oats  worth  $.75 
per  bnsbe^  and  453  pounds  of  middiii^  worth  $1^  per 
hundred^  for  12520  pounds  of  jdaster.  What  was  the 
plaster  wortii  per  ton  ? 

/  4^8.  A  merchant  tailor  bought  27  pieces  of  broadcloth, 
each  piece  containing  19|  yards,  at  $4.31^  a  yard ;  and 
sold  it  so  as  to  gain  $381.87^,  aft^  deducting  $9.62^  for 
freight.    For  what  was  the  cloth  sold  per  yard  ? 
/^29/  If  10|  cords  of  wood  cost  |34.12|,what  cost  60f  cords? 
/j/30.  If  H  hundred  pounds  of  sugar  cost  $l2f,  how       * 
many  pounds  can  be  bought  for  $93|,  at  the  same  rate  ?        ^ 
31.  Paid  $108  for  grain,  ^  of  it  being  barley  at  I.62J       < 
per  bushel,  and  \  of  it  wheat  at  $1.87^  per  bushel ;  the 
rest  of  the  money  was  paid  for  oats  at  $.37^  per  bushel, 
"^ow  many  bushels  of  grain  were  bought? 

''-at  is  the  yaJue  of  (-^  +  S)  "^  ^'^^  ? 

"^r  sold  to  a  merchant  3  loads  of  hay  weigh- 

1826,  1478,  and  1921  pounds,  at  $17.60 

pounds  of  pork  at  $5.25  per  C.    He 

,_o-.^ards  of  sheeting  @  $.18,  11^ 

balance  in  money.    How 

^purchase  of  rye  at 

M  com  at  $.73 

*i  kind;  how 
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/  VB5.  A  fanner  had  150  acres  of  land,  which  he  could 
have  sold  at  cue  time  for  1100  an  acre^  and  thereby  have 
gained  $3900;  but  after  keeping  it  for  a  time  he  was 
obliged  to  sell  it  at  a  loss  of  $2250.  What  did  the  land 
cost  him  an  acre,  and  for  how  much  an  acre  did  he  sell  it  ? 
;?36.  Bought  2500  bushels  of  wheat  @  $L40,  and  735 
bushels  of  oats  @  $.54 ;  I  had  1470  bushels  of  the  wheat 
floured,  and  sold  it  at  a  profit  of  $435.87^,  and  I  sold  528 
bushels  of  the  oats  at  a  loss  of  $30.  Afterward  I  sold  the 
remwider  of  the  wheat  at  $1.25  per  bushel,  and  of  the  oats 
at  $.45  per  bushel.    Did  I  gain  or  lose,  and  how  much? 


329.        SYNOPSIS   FOE  KEVIEW, 


r  1.  Notation   and 

NUHSRATION. 


2.     Decimal 

CUH&BNCT. 


8.  RsnncnoN. 


1.  Defe. 


\i. 


1.  Decimal  FractioM, 
Bign, 

2.  DenomiDator — how  oompoeed. 
8.  Nameratop-Kleclmal  places  In. 
4.  Two  ways  of  writing  decimala 
6.  Value   of  decimal   figures — how 
detennined. 

6.  Starting    x>oint   in  notation  and 

numeration. 

7.  Principles,  1, 3,  8, 4, 5. 

a  Rule, in. 


CI.  Curreney, 

1.  De&.     <  3.  Decimal  Cwrrenjcy, 
(  8.  Federal  Money, 

2.  271,  272,  274,  275,  277. 

^  a  Principles,  1, 3. 


1.  Art.  279. 

3.  280, 1,  3,  8, 4, 5. 
a  282.    283. 

4.  284.    285,  Bole,  I,  H 
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4  Addition. 

Bnle,  I,  n. 

' 

5.  Subtraction. 

Bule,  I,  II. 

6.  Multiplication.     "J 

1.  Prmdpl& 

2.  Rule. 

7.  DnnsiON.                 \ 

1.  Principles,  1,  2, 8. 

2.  Rule. 

'  1.  Fmi:e  Deeimd                  ' 

2.  Ore.  Decimal.                     , 

r  1.  Definitions.  < 

3.  Bepetend. 

4  Pwre  dire.  Dec. 

8.  CmcxniATiNQ 

^  5.  Jfia^d  Girc,  Dec 

• 

Dbcihals. 

2.  Principled,  1, 2,  3,  4 

h) 

3.  306.    Bnle.                                                i 

< 

.  4  307.    Btde,  1,  2. 

S    - 

■ 

1.  Quantity. 

'  1.  Definitions.  - 

2.  Pri<j«. 

P 

3.  (7o««. 
^  4  J.^igi«>^  Par^.                    .^ 

Short  Methods.    - 

2.  313.    Bule, 

3.  314:.     ^t^^. 

4  31'6.    Bule. 

5.  316.    JJttfo.                                                ^ 

10.    Ledoer                < 

1.  Definitions,  -j  ^  ^^  of  Account 

Accounts. 

\  2.  Position  of  Debits  and  Credits. 

1.  Account                            ^ 

'  1.  Definitions.  ' 

2.  De6<<w. 

11.  Accounts  and 

8.  Creditor.                          • 

Bills.               ' 

[  4  BiU. 

2.  Receipt  of  a  Bill. 

^  3.  Mercantile  A 

Lbbreviations. 

DEFINITIONS. 

3S(0«  A  Denominate  Number  is  a  concrete 
number,  and  may  be  either  simple  or  compound ;  as,  8 
quarts,  5  feet  10  inches,  etc. 

331  •  A  Simple  Denominate  Niimher  consists 
of  a  unit  or  units  of  but  one  denomination ;  as,  16  cents, 
24  hours,  30  barrels,  etc. 

332.  A    Compound   .T>enom>inate   Number 

consists  of  units  of  two  or  more  denominations  of  the 
same  nature ;  as,  10  pounds  6  ounces,  5  yards  2  feet 
8  inches,  etc. 

333.  In  integral  numbers,  and  in  decimals,  the  law 
of  increase  and  decrease  is  by  the  uniform  scale  of  10 ;. 
but  in  Compound  Numbers,  the  scale  varies. 

.  MEASURES. 

334.  A  Measure  is  a  standard  unit  established  by 
law  or  custom,  by  which  quantity ,  such  as  extent,  dimen- 
sion, capacity,  amount,  or  value,  is  measured  or  estimated. 

Thus,  the  standard  unit  of  Measures  of  Exteosion  is  the  yard; 
of  Liquid  Measure,  the  vine  gallon ;  of  Dry  Measure,  the  Wih- 
chester  bushel ;  of  Weight,  the  Troy  pounds  etc  Hence  the  length 
of  a  piece  of  cloth  is  ascertained  by  applying  the  yard  measure ; 
the  capacity  of  a  cask,  by  the  use  of  the  gallon  measure ;  of  a  bin, 
by  the  use  of  the  bushel  measure ;  the  weight  of  a  body,  by  the 
pound  weight,  etc. 
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335«  Measures  may  be  classified  into  six  kinds : 


1.  Extension. 

2.  Capacity. 

3.  Weight 


4.  Time. 

5.  Angles  or  Arcs. 

6.  Money  or  Value. 


MEASURES    OF   EXTENSION. 

336.  JExtension  is  that  which  has  one  or  more  of 
the  dimensions  length,  breadth,  and  thickness.  It  may 
be  a  line,  a  surface,  or  a  solid. 

337.  ^he  Standard  Undt  of  measures  of  extension, 
whether  linear^  surface,  or  solid,  is  the  yard^ 


LINEAR   MEASUfiE. 

338.  Linear  or  Long  Measure  is  used  in  meas- 
uring lines  and  distances. 

339.  A  Line  has  only  one  dimension — length. 


1  Inch. 


2  LiclieB. 


19    Indies  (m.)  =  1  Foot 
8    Feet  =  1  Yard 

51  Yards,  orj^^^ 

=  1  MUe 


16i  Feet 
820    Rods 


8  Indies. 

Table. 

.  ft, 
,   .  pd. 

.    .  rd, 
.    .  tni. 


nU.      rd,        ft,  in, 

1  =  830  =  5280  =  68360 
1  =      16i=      198 
1  =        12 


1.  The  Inch  is  preneraUy  divided  into  halves,  quarters,  eighths, 
sixteenths,  and  sometimes  into  tenlhs  or  twelfl/is, 

2.  Civil  and  mechanical  engineers,  and  others,  use  decimal  divi. 
fiions  of  ihefoot  and  inch. 
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8  Barle7-oom8,orflize8=l  Inch.    Used  by  shoemaken. 

.  ^     .  jto  metsnre   t&e   helglit  of 

4IncheB  =lHand.     "    \     horeea  at  the  shoulder. 

^0  Inches  =1  Span.    Amon|^  sailora^  8  spans  ^  1  ikthom. 

^L-ai^eea-bwaies  =iigiored  cuwt 

6  Feet  =1  Fathom.    Used  to  measoie  depths  at  sea. 

120  Fathoms  =1  Cable's  Length. 

3  Feet  =1  Pace. 

1.152f  Common  Miles  =1  Qeog.  ML   Used  to  meas.  distonoes  at  sea. 

3  Geographic  Miles  =1  League. 

60  Geographic,  or   )  __^  Detaee  i  ®^  Lat**'*^  <»  »  Meridian,  or 

09.16  Statute  Miles  i  ^^^si^  ]  ^^  Longitude  on  the  Equator. 

360  Degrees  =the  CircuHiteence  of  the  Earth. 

1.  A  Knot  is  1  geographical  or  naatical  mUe,  used  to  measure  the 
speed  of  vessels. 

2.  The  geographic  mile  is  ^  of  -gi^tOT  ^n^l^q^  of  thedicumferenoe 
of  the  earth.    It  is  a  little  more  thMi  1.15  commcm  miles. 

340.  Cloth  Measure  is  practically  out  of  use.  In 
measuring  goods  sold  by  the  yard,  tl^  yard  is  divided  into 
halves,  fourths,  eighths,  and  sixteenths* 

At  custom  houses,  in  estimating  duties^  the  yard  is  divided  into 
tewthi  and  hundredlhi. 

341.  Surveyors^  Linear  Measure  is  used  by 
land  surveyors  in  measuring  roads  and  boundaries  of  land. 

Table. 

mi,     eh»      rd,       L  in. 

1  =  80  =  320  =  8000  =  63860 
1=     4=    100=     792 
1  =     25  =     198 
1=    7.92 


7  92  Inches  =  1  link  ...  2. 
25  Links  =  1  Bod   .    .    .  rd. 
4Bods    =  IChain     .    .  ck, 
80  Chains  =  1  Mile  ...  mi 

1.  A  Chintef^i  Chain  is  the  unU  of  measure,  and  is  4  rods,  or  66 
feet  long,  and  consists  of  100  links. 

2.  Engineers  commonly  use  a  chain,  or  measuring  tape,  100  feel 
hmg. 

8.  Measurements  are  recorded  in  ehaim  BAd*AundretUh$. 
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SUBFACE   OR   SQUAEE   MEASTTRE. 

342.  Surface  or  Squetre  Measure  is.  used  io 
eompntiDg  areas  or  anrfaces. 

343.  A  Surface  has  two  dimensions — leTigth  and 

344.  The  Area  of  a  snrface  is 

expressed  by  the  prodnct  of  the 

J    Dnmbers  that  represent  these  two 


345.  A  Square  iaaplaneQgare 
bounded  by  four  equal  sides,  and 
1  iDch.  having  fonr  right  angles. 

A  Squart  Sith  is  s  sqnaie  eac^  Bide  of  which  1b  1  inch  In  leugtli. 

Tabie. 
144    Sqnue  Inehw  (a;,  in.)  =  1  Bqu&ra  Foot  ....  iq.ft. 
9    SqoBTe  Feet                   =  1  Square  Tud  ,     .     .    .  tq.yd. 
80J  Square  Yards               =  1  Bqnare  Rod  or  Perch  .  i;  rd,  P. 
160    Square  Bods  =  t  Acre A. 


346.  Surveyors'  Square  Measure  is  used  by 
Bnrreyora  in  compnting  the  area  or  contents  of  land. 

Table. 
«35  Squaw  Unks  (*g.  i,)  =  1  Polo    .    . 

16  Poles  =  1  Bqojue  Chain  .    .    »q.  A. 

10  Square  Ch^ns  =  I  Acre   ... 

640  Acres  =  1  Square  Mile 

S6  Sqaaie  HUes  (6  miles  square)  =  1  Township  . 


Tp.  *g.  mi.      A.  tq.eh.  P. 

1  =  8S  =  S3M0  =  280400  =  86B6100  =  3804000000 
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1.  Tbe  Aefti  la  tlie  uiai  of  \kbA  mewnre. 

3.  Measnrementa  of  luid  are  eommoulj  reoonlsd  in  tgnare  miiei, 
aerei,  and  Aunifr^dtAj  of  an  acre. 

For  Ndtot  and  Applicationa,  see  "  MeaBoreizients  "  (407,  40S). 

CUBIC    OB    SOLID    MEASURE. 

347.  Cubic  OT  Solid  Measure  is  used  in  com- 
puting the  contente  or  volume  of  solide. 

348.  A  Solid  or  Sotly  has    three   dimensioiiB — 
hngth,  breadth,  and  thickness. 

349.  The  Tolwme  of  &  body  ia  ezpreeeed  by  the 
product  of  the  numbers  that  represent  these  dimenBlons. 

350.  A  Cube  ia  a  body 
bounded  by  six  equal  squares, 
called  ^C0». 

The  Bides  of  tliew  Bqturefl  stb 
called  the  edgM  of  the  cube. 

A  OiMe  Inch  fa  a  cube  each 
dde  of  which  is  1  indi  in  length, 

liiich. 

Tablb. 

1788  CnWc  In.  (eu.  in.)  =  1  CnWc  Pt    at.fl.  I  eu-  yd.  eu.fl.  cu.  in. 

37  CuWc  Fl  =1  Cubic  Td.  cu.  yd.  I     1  =  27  =  466M 

351.  Wood  Measure  is  used  to  measure  wood  and 
rough  stoue. 

Table. 

le    CnbicFeet  =  1  Coid  Foot ed.ff 

8    Cord  Feet,  or  [         ,         . 

188    CnblcPeet      ^    =  1  Co"* C4 

„        „  )  Perch  of  Stone,  1  _ 

Ml  Cnbl.  F*.  =  1 1  „  or  M.;,„n,7     (    ■    ■  ?•»■ 

For  Notes  and  Applications,  see  "  Meanuemraita  "  (474r-477). 
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OMAX,     SXJBBCI8E8. 

352.  1.  How  many  inches  in  3  feet  ?    In  2  ft.  6  in.  ? 

2.  How  many  feet  in  48  in.  ?    In  67  in.  ?    In  75  in.  ? 

3.  In  5  yd.,  how  many  feet  ?    In  6^  yd.?    In  7^  yd.  ? 

4.  How  many  quarters  in  3  yd.  2  qr.  ?  Eighths  in  5  qr.  ? 

6.  At  6  cents  a  quarter,  what  cost  3  yd.  3  qr.  of  cord? 
6.,  How  many  yards  in  96  in.  ?    In  25  ft.  ?   In  108  in.  ? 

7.  In  22  yd.,  how  many  rods  ?   In  3  rd.,  how  many  ft.  ? 

8.  If  a  vessel  sail  4  leagues  an  hour,  how  many  hours 
will  she  be  in  sailing  75  miles  ? 

9.  How  high  is  a  horse  that  measures  16  hands? 

10.  How  many  fathoms  deep  is  a  body  of  water  that 
requires  45  f t.^of  line  to  measure  it  ? 

11.  A  vessel  sunk  in  9^  fathoms  of  water:  what  was 
the  depth  of  the  water  i^.  feet? 

12.  What  part  of  a  foot  are  9  in.?  Of  ayardare  12  in.? 

13.  How  many  rods  is  |  of  a  mile  ?    J  ?    ^  ?    f  ? 

14.  What  part  of  a  mile  are  80  rods ?    32  rd.?   64  rd.? 

15.  At  $^  a  foot,  what  wiU  6  yd.  1  ft.  of  lead  pipe  cost  ? 

16.  What  part  of  a  mile  are  20  ch.  ?    Are  60  ch.  ? 

17.  At  $1  a  rod,  what  will  it  cost  to  dig  a  trench  J  of  a 
mile  long  ? 

18.  How  many  square  yards  in  54  sq.  ft.  ?    In  84  sq.  ft.  ? 

19.  In  a  piece  of  zinc  12  in.  long  and  9  in.  wide,  how 
many  square  inches  ? 

20.  Find  the  difference  of  6  ft.  square,  and  6  sq.  ft.  ? 

21.  In  a  lot  12  rd.  long  and  10  rd.  wide,  how  many 
square  rods  ?    What  part  of  an  acre  ? 

22.  How  many  yards  of  carpeting  a  yard  wide,  will 
cover  a  floor  15  ft.  long  and  12  tU  wide  ? 
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2|.  What  will  it  cost  to  paye  a  court  10  ft.  by  15  ft., 
at  $.50  a  square  foot  ? 

24.  At  20  cents  a  square  yard,  what  will  it  cost  to  paint 
a  ceiUng  18  ft.  by  10  ft  ?       . 

25.  How  many  cubic  feet  in  2  cu,  yd.  ?    In  3  cu,  yd.  ? 

26.  How  many  cubic  inches  in  1  cu.  ft  20  cu.  in.  ? 

27.  What  part  of  a  cubic  yard  are  9  cu.  ft?  Are  12  cu.  ft? 

28.  How  many  cubic  feet  in  3  cd.  f t  ?    In  4  cd.  ft.  ? 

29.  In  J  of  a  cord/  how  many  cord  feet  ?    Cubic  feet  ? 

30.  In  2  perch  of  stone,  how  many  cubic  feet  ? 
31.1  How  many  cubic  inches  in  a  10  inch  cube  ? 

32.  What  is  the  difference  between  4  cubic  inches,  and 
a  4  inch  cube  ? 

33.  How  many  blocks,  each  containing  1  cu.  ft.,  are 
equal  to  a  block  6  ft  long,  5  ft.  wide,  and  3  ft  thick? 

MEASUEES   OF    OAPACITT. 

353.  Capacity  signifies  extent  of  room  or  space. 

354.  Measures  of  capacity  are  divided  into  two  classes ; 
Measures  of  Liquids  and  Measures  of  Dry  Substances. 

355.  The   Units  of  Capacity  are  the   Gallon  for 
Liquid,  and  the  Bushel  for  Dry  Measure. 

LIQUID    MEASTTER 

356.  I/iquid  Measure  is  used  in  measuring 
liquids. 


Tablb. 

4  Gills  (^.)  =  1  Pint ,  .  .  pt. 
2  Pints  =  1  Quart  .  .  qt. 
4  Quarts      :=  1  Oalkm  .    .  gal. 


gal    qt.    pt.    gL 

1  =4  =  8  =  a« 

1=2=   8 

1=   4 
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In  estimating  the  capacity  of  cistems,  reserroirs,  etc 

Khd.  m,  gal.  qt,  pL 
91i  GaL  =  1  Barrel  .  .  ,  bbL  I  1  =  2  =  63=  252  =  504 
63    GaL  =  1  Hogshead  ,    .  hhd.     \  1  =  31}=  126  =  252 

1.  The  barrel  and  hogshead  are  not  fixed  measures,  hut  vary 
"when  used  for  commercial  purposes. 

2.  The  tierce,  hogshead,  pipe,  butt,  and  tun  are  the  names  of 
casks,  and  do  not  express  any  fixed  measures.  They  are  usually 
gauged,  and  have  their  capacities  in  gallons  marked  on  them. 

357.  Apothecaries^  Fluid  Measure  is  used 
in  prescribing  and  in  compounding  liquid  medicines. 

Table. 

60  Minims,  or  drops  (Til)  =  1  Fluidrachm    .    .  /3 . 

8  Fluidrachms  =  1  Fluidounce     .    ^  fly    ' 

16  Fluidounoes  =  1  Pint 0,      - 

8  Pints  =  1  Gallon  ....  Cong^ 

Cong.  1  =  0.  8  =^|  128  =/3  1024  =  It],  6144a  /~   r , 

1.  Cong,,  for  eongius,  is  the  Latin  for  gallon;  0.,  for  odarius^  la 
the  Latin  for  one-eighth. 

The  minim  is  equivalent  to  a  drop  of  water.  A  pint  of  water 
weighs  a  pound. 

3rops  are  indicated  in  a  physician's  prescripticm  by  gtt. 

The  symbols,  as  in  Apothecaries'  Weight,  precede  the  numbers 
to  which  they  refer ;  thus,  0.  3  /§  6,  is  3  pints  6  fluid  ounces. 

DRY   MEASURE. 

358.  Dry  Measure  is  used  in  measuring  dry  arti- 
cleSy  such  as  grain^  fruity  roots^  salt^  etc. 

Table. 

htu  pk.   qt,    pt, 

2  Pints  {pt)  =  1  Quart    .    .  qt 
8  Quarts        =  1  Peck     .     .  pk, 
4  Pecks         =  1  Bushel .    .  btc 


1  =  4  =  32  =  64 

1  =    8  =  16 

1=    2 


For  Notes  and  Applications,  see  "  Measurements  '*  (482). 
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359.  1.  How  many  gills  in  3  pints  ?    In  2  qt.  1  pt  ? 

2.  How  many  pints  in  1  gaL  ?    In  1  gal.  2  qt.  1  pt.  ? 

3.  In  36  pints,  how  many  quarts  ?   How  many  gallons  ? 

4.  What  part  of  a  quart  are  6  gi?  What  part  of  a  gallon? 

5.  What  part  of  2  gal.  are  4  pints?    Are  8  pt  ?    2  qt  ? 

6.  How  many  gills  in  :j^  of  a  quart  ?    In  ^  of  a  gallon  ? 

7.  How  many  pints  iu  64  gills?    How  many  quarts  ? 
Gajlons  ? 

^  8;  How  many  fluidrachms  in  5  fluidounces  ? 

9.  !How  many  pint  bottles  will  be  required  to  hold  3  gal. 
1  qt.:of  syrup  ?    2  gal.  3  qt.  ? 

10.  (At  5  cents  a  pint,  what  will  2  gal.  of  milk  cost  ? 
11..  If  10  gal.  2  qt.  are  drawn  from  a  barrel  of  yinegar, 

how  iniany  gallons  remain  ? 

12.  If  a  gallon  of  wine  cost  16,  what  wiU  3  pt.  cost  ? 

13.  How  many  barrels  can  be  filled  from  20  hogsheads  ? 
14  At  20  cents  a  quart,  how  many  gallons  of  molasses 

will.$4buy?    $6?    $5.60? 
IS.  How  many  pints  in  6  quarts  ?    In  2  pk.  1  qt.  ? 
Ip.  How  many  quarts  in  3  pk.  6  qt  ?     In  1  bu.  2  pk.  ? 

17.  In  96  qt,  how  many  pecks  ?     How  many  bushels  ? 

18.  What  part  of  5  bu.  are  5  pk.  ?  Of  1  bu.  are  12  qt.  ? 

19.  How  many  quart  boxes  will  1  bu.  2  pk.  6  qt.  fill  ? 

20.  At  20  cents  a  quart,  what  will  ^  bu.  of  plums  cost? 

21.  At  5  cts.  a  pt,  what  is  a  bushel  of  chestnuts  worth  ? 

22.  At  $3.20  a  bushel,  how  many  quarts  of  peanuts  can 
be  bought  for  $2  ? 

23.  Bought  ^  bu.  of  chestnuts  for  $1^,  and  sold  them 
for  8  cents  a  pint  ?    What  was  the  gain  ? 


^ 
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MEASUEES   OF   WEIGHT. 

360.  TFeigrM^  on  the  earl^y  ifi  the  meacHire  of  grayity, 
and  yaries  according  to  the  quantity  of  matt^  a  body 
contains. 

361.  The  Standard  Unit  of  weight  is  the  Troy 
pound  of  the  Mint,  and  contains  5760  grains. 

TEOY   WEIGHT. 

362.  Troy  Weight  is  used  in  weighing  gold,  silver,, 
and  jewels^  and  in  philosophical  experiments. 

Table. 

lb,     ce,     ptct,      ffr. 


24  Grains  (gr,)      =  1  Pennjrweight.    pwt 
iO  Pennyweights  =  1  Ounce   .    .    ,    og. 
12  Ounces  =x  1  Pound  .../&. 


1  =  12  =  240  =  6760 

1  =    20  =   480 

1  =     24 


A  Carat  is  a  weight  of  about  8.2  Ttoj  graixis,  and  is  used  to  weigli. 
JianKmds  and  predous  stones. 

The  term  carat  is  also  used  to  express  the  fineness  of  gold»  and 
means  a  twenty-fourth  part.  Thus,  gold  is  said  to  be  18  earats  fine, 
when  it  contains  18  parts  of  pure  gold,  and  6  parts  of  alloy,  or  baser 
metal.  ^ 

apothecaeies'  weight. 

363*  Apothecaries^  Weight  is  used  by  physicians 
and  apothecaries  in  prescribing  and  mixing  dry  medicines* 

Table. 

20  Grains  {gr,  xx)  =  1  Scruple «c.,  or  3. 

8  Scruples  Oiij)  =  1  Dram c2r.,or  3. 

8  Drams  ( I  viij)    =  1  Ounce    .    .    .    .    .  <w.,  or  5  • 

12  Ounces  ( 5  xij)    =  1  Pound ^&.,  or  lb. 

Ibl=  §12=  398=  3288  =  gr.  5760. 

1.  Medicines  are  bought  and  sold  by  Avoirdupois  Weight 

2.  The  pound,  ounce,  and  grain  are  the  same  as  those  of  Troy 
Weight,  the  ounce  being  dijff^rentiy  dmded. 


» 


\ 
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8.  FhjBksianB  write  preseriptidiis  aceordiiig  to  the  Roman  nota- 
tion, using  ginall  letters^  preceded  by  the  symbols,  writing  j  for  i, 
when  it  terminates  a  number.  Thus,  6  oonces  is  written,  ^  vj ; 
8  dr.,  3  viij  ;  14  sc.,  Bxiv.,  etc. 

4  ]^  is  an  abbreviation  for  recipe,  or  take ;  5,  aa.,  for  eqnal  quan^ 
tities ;  ij.  for  2 ;  ss.  ior  semi,  or  half;  gr.  for  grain ;  P.  for  partietUa, 
ar  little  part ;  P.  aeq.  for  equal  parts ;  q.  p.,  as  much  as  you  please. 

AVOIRDUPOIS    WEIGHT. 

/    364.  Avoirdupois  Weight  is  used  for  weighing 
an  coarse  and  heavy  articles. 

Table. 

T.  ewt,    lb.       oz. 


1-20=2000=32000 
1=  100=  1600 

1=    le 


16  Ounces  («j.)        =1  Pound  .    .    .    .  ^. 

100  Pounds  =1  Hundred- weight  cut, 

20  Cwt.,  or  2000  lb.=l  Ton T. 

1.  The  Ounce  is  often  divided  into  halnes,  quartert,  etc 

2.  The  long,  or  gro8$  ton^  hundred-toeiffht,  and  quarter  were  for- 
merly in  common  use ;  but  they  are  now  seldom  used,  except  in 
estimating  duties  at  the  U.  S.  Custom  Houses,  and  in  weighing  a 
lew  of  the  coarser  articles,  such  as  coal  at  the  mines,  etc. 

LoKG  ToK  Table. 

T.  cwt,  qr,     lb,        (hl 
16  Ounces  =  1  Pound 

28  Pounds  =  1  Quarter 

4  Quarters  =  1  Hund. 

20  Cwt,  or  2240  lb.  =  1  Ton    . 

8.  Both  custom  and  the  law  of  most  of  the  States  make  100  ponnda 
a  hundred-weight, 

365.  The  following  denominations  are  also  in  use : 

100  Pounds  of  Grain  or  Flour  make    1  Cental. 


lb. 

1=20=80=2240=86840 

qr. 

1=  4=  112=  1792 

cwt. 

1=    28=    448 

T. 

1=      16 

100 

(t 

Dry  Fish 

«< 

1  Quintal. 

100 

« 

Nails 

u 

IKeg. 

196 

€€ 

Flour 

« 

1  Barrel. 

200 

t€ 

Pork  or  Beef 

u 

IBarreL 

280 

«t 

Salt  at  N.  T.  S.  works 

it 

IBarreL 

240 

€t 

Lime 

M 

ICask. 
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366.  The  veight  of  the  bushel  of  certain  graina  and 
roots  has  been  fixed  by  statute  in  many  of  the  States ; 
and  these  statute  weights  tanst  govern  ia  baying  and  sell- 
ing, nnless  specific  agreements  to  the  contrary  are  made. 

Table  op  AvoiEDxrpoia  Pounds  in  a  Bxtbhel, 

A»  preteribed  hn  gtattiU  in  the  teveral  State*  named. 


1.  In  FoniiBylvaiiia  80  lb.  coarse,  70  lb.  ground,  or  62  lb.  Sue  salt 
make  1  bushel ;  and  in  Dlinoie,  60  lb.  common,  or  SS  lb.  fine  eait 
make  1  baehcl. 

2.  In  Maine  64  lb.  of  ml&baga  tuniips.orof  beetemakel  bualieL 


r' 
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367.  1.  How  many  grains  in  3  pwt.  ?    In  36  ? 

2.  How  many  ounces  in  60  pwt.  ?  In  100  pwt.  ?  1 20  pwt.  ? 

3.  How  many  ounces  in  5  lb.?  In  3  lb.  10  oz.?  4^  lb.? 

4.  How  many  ounces  in  40  drams?  In  64 dr.?  120  dr.? 
6.  How  many  pounds  in  36  oz.?    In  70  oz.?     110  oz.? 

6.  How  many  scruples  in  10  drams  ?    In  80  grains  ? 

7.  What  will  a  gold  chain,  weighing  1  oz.  12  pwt.,  cost 
At  $1  a  pennyweight  ? 

8.  What  part  of  a  pound  Troy  are  4  oz.?   6  oz.?  8  oz.? 

9.  How  many  parts  of  pure  gold  in  a  ring  16  carats  fine  ? 

10.  How  many  powders  of  8  grains  each,  can  be  made 
from  half  an  ounce  of  medicine  ? 

11.  How  many  tablespoons,  each  weighing  2  oz.,  can 
be  made  from  2  lb.  10  oz.  of  silver? 

12.  How  many  pills  of  gr.5  each  can  be  made  from  3  1 
3  2  of  calomel  ? 

13.  What  is  the  value  of  a  gold  bracelet  weighing  3  oz. 
15  pwt.,  at  $20  an  ounce  ? 

14.  How  many  ounces  in  4  lb.  Avoir.  ?    In  6  lb.  6  oz.? 

15.  How  many  pounds  in  7  cwt.  ?    In  8^^  cwt.  ? 

16.  How!nany  cwt.  in  600  lb.  ?  In  350  lb.?  In  875  lb.? 

17.  In  3  T.,  how  many  hundred-weight  ?  How  many  lb.? 

18.  What  part  of  a  cwt  are  25  lb.  ?    50  lb.  ?    75  lb.  ? 

19.  How  many  cwt.  in  J  of  a  ton?    In  |  of  a  ton? 

20.  How  many  tons  are  50  cwt.  ?    80  cwt.  ?    95  cwt.  ? 

21.  What  will  a  ton  of  hay  cost,  at  1  cent  a  pound? 

22.  At  8  cents  an  ounce,  what  will  2^  lb.  of  licorice  cost  ? 

23.  What  will  |  lb.  of  candy  cost,  at  3  cents  an  oz.  ? 

24.  At  12  a  bushel,  what  must  be  paid  f^  2  bags  of 
fvheat^  each  containing  120  lb.  ? 
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368.        SYNOPSIS    FOE    EEVIEW. 
1.  Defikitioms. 


1.    Denominate  TTumber.       S.    Blmple 
Nmuber,    &.  C(«Bp.  Deuom,  Number 


CLAfltOFICATlOll. 

'  1.  Vot  whMt  nsad. 
S.  Table. 
8.  Other  Dmondiuitioiia. 

4.  Satvejore'  Uneur  Uma 
1.  Foe  what  oaed. 

!1.  Sujfaee. 
3.  .ireo. 
8.  iS^omL 

5.  Table. 

4.  SBTTerois'  Sqoare  Hmb. 
1.  For  what  need. 

11.  Betid,   a.  ra 

"■  ^'*-  \     umt.    R  (Si4<. 

8.  Table. 

1.  For  what  oaed. 

8.  Table. 
1.  DKriMiTittM  or  CAFAcn-T. 
8.  Umitb  of  Capacitt. 


C  MSA9- 


4.  Wood  Hkas- 


""^  (  8.  Apotb.  Flnld  Heanin 

4.  DBTMWilUM.  j  i"  i?''7'"»  ""^ 
<  S.  Table. 

1.  DlUlNlTUHT  OF  WBaflHT. 

3.  Stakdahd  Dbit. 

1.  ¥vr  what  naed. 
3.  Table. 
1.  For  what  used. 
3.  Table. 

1.  For  what  used, 

2.  Table. 


8.  Troy  Wmoht. 

4.  apothbcakibb 

Wmflnr. 

5.  AToniDUPora 

Weioht. 


TI3CS. 


IM 


MEASUEES   OF   TIME. 

369.  Time  k  a  meaatured  portion  of  daration. 

370.  The  Unit  of  measure  is  the  mean  solar  day. 

Table. 


60  Seconds  (hc.) 

60  Minutes 

S4  Homs 
7  Daf  s 
865  Days,  or 

12  Calendar  Months 
S66  Days 
100  Yoaii 

yr.     mo,        da. 


\ 


=  1  Minate min, 

=  1  Hour hr, 

=  1  Day  V <?». 

=  1  Week wk* 


1  Common  Y«ar 


yr. 


=r  1  Leap  Tear     .    .    .  yr. 
=  1  Century     ....  (7. 

Ar. 


mffi. 


Me. 


1  _.  12  =    I  »05  =  8760  =  526600  =  31536000 
\  836  =  8784  =  527040  =  81622400 
In  most  business  transactions  30  days  are  considered  a  month,  and 
12  mcmths  a  year.    Four  weeks  are  sometimes  cailed  a  ivnar  wonth. 
The  calendar  year  is  divided  as  shown  in  the  diagram : 

1.  The  Solar  Day  is 
the  interval  of  time 
between  two  succes- 
sive passages  of  the 
sun  across  the  meri- 
dian «f  any  plata 

2.  Ih^MmnSoUvr 
Bay  is  the  meap  or 
average  length  of  aB 
the  solar  days  in  tiiie 
year. 

3.  The  Oixnl  Bay, 
used  for  business  pur- 
poses and  which  cor- 
responds with  the 
mean  solar  day^begins 
and  ends  at  12  o'clock, 

midnight.     A.M.  de-  866  oFSW  days, 

notes  the  time  before  boob  ;  M.,  at  noon ;  and  P.M.,  afternoon. 


} 
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4.  The  Solar  Tear  is  exactly  365  da.  5  br.  48  min.  49.7  sec. 

5.  The  Common  Tear  consiBta  of  365  da.  for  3  successive  yean, 
eveiy  fourtk  year  containing  366  da.»  one  day  being  added  for  the 
excess  of  the  solar  year  over  865  da.  Tliis  day  is  added  to  the  month 
of  Febroary,  which  then  has  29  da.,  and  the  year  is  called  Leap-year, 

371,  The  following  rule  for  leap  year  will  render  the 
calendar  correct  to  within  1  day,  for  a  period  of  4000  years 

L  Every  year  exaatly  divisible  by  4:  is  a  leap  year,  the 
centennial  years  excepted  ;  the  other  years  are  cmnmon  years. 

Thns,  1876  is  a  leap  year,  but  1877  is  a  common  year. 
n.  Every  centennial  year  exactly  divisible  by  400  is  a 
leap  year  J  the  other  centennial  years  are  common  years. 

Thus,  the  year  2000  is  a  L.  year,  but  1800  and  1900  are  com.  years. 


CIECTJLAR   MEASURE. 

373.  Circular  or  Angular  Measure  is  used  in 
measuring  angles  and  arcs  of  circles,  in  determining  lati- 
tude and  longitude,  the  location  of  places  and  vessels,  etc. 

373.  The  Unit  is  the  Degreey^hich.  is  ^^  part  of 
the  circumference  of  any  circle.  ^ 

374.  A  Circle  is  a  plane 
figure  bounded  by  a  curved 
line  every  point  of  which  is 
equally  distant  from  a  point 
within  called  the  Center. 

375.  The  Circumfer^ 
ence  of  a  circle  is  the  line 
that  bounds  it. 

376.  An  Arc  is  any  part 
of  the  circumference;  as 
AD,  DE. 


HISCELLAKEOUS. 
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377.  An  Afiffle  is  the  diflference  in  the  direction  of 
two  lines  proceeding  from  a  common  point  called  the  ver-* 
Ux.    Thus,  A  O  D-  and  D  C  B  Fro.  aL 

are  anglesy  and  C  is  their  vertex.  f 

378.  A  Might  Angle  is  | 
formed  by  drawing  one  line  per-  j 
pendicular  to  another.    Thus, 
A  C  E  and  E  C  B  are  right  angles.  JT 

379.  A  Degree  is  one  of  the  360  equal  parts  into 
which  the  circumference  of  a  circle  is  supposed  to  be 
divided.  Thus,  E  and  B  (Fig.  1)  are  at  the  distance  of 
90°,  or  a  right  angle  from  each  other,  the  vertex  being  at 
the  center  of  the  circle. 

380.  The  Measure  of 
an  Angle  is  the  arc  of  the 
circle  included  between  its  sides. 
Thus,  the  arc  D  B  (Fig.  3)  is  the 
measure  of  the  angle  DOB. 


Fig.  8. 


// 


60  Seconds  (")      =  1  Minute 
60  Minutes  =  1  Degree 

80  Degrees  =  1  Sign  . 

12  Signs,  or  ^60°  =  1  Circle 


Table. 

1=12=860=21600=1296000 

1=  80=  1800=  108000 

8.  1=      60=        860 

Gi/r,  1=         60 


1.  A  Seini'Circum.  is  one-half  ot  a  drcumference,  or  180**. 

2.  A  Quadrant  is  one-fourth  of  a  circumference,  or  OO"". 
8.  A  Sextant  is  one-sixth  of  a  circumference,  or  60°. 

4  A  Sign  is  one-ttoelfth  of  a  circumference,  or  80*. 

5.  A  degree  varies  witli  the  size  of  the  circle ;  thus,  a  degree  of 
long,  at  the  Equator  is  69.16  statute  miles,  at  30°  of  latitude  it  is 
59.81  mi.,  at  60°  of  latitude  it  is  3463  mi.,  and  at  90°,  it  is  nothing. 

6.  A  minute  of  the  earth's  circumference  is  called  a  geographic, 
or  nautical  mile,  and  is  a  small  fraction  less  than  1.16  conmion  milea 
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COUNTING. 

381.  Tha  following  table  is  iu»d  in  countiiig  Qertaia 

glasses  of  articles : 

12  Unite  or  thingB  =  1  Deceit    ,    .  .  d&m, 

12  Doaen  =  1  Gf06»    •    .  .  grtk 

12  Gross  =  1  Gre«t  Gross.  .  Q,  gro^ 

20  Units  or  things  =  1  Score     .    ,  ,  8e, 

1.  TiDO  things  of  a  kind  are  often  called  a  paiTy  and  six  things  t 
Hi;  BA  9L.pmr  of  horses,  a  m<  of  chairs,  spoo&%  etc 


PAPER. 

382.  The  denominations  of  the  following  table  are  used 
in  the  paper  trade: 


24  Sheets 
20  Qnires 
2  Reams 
5  6undl«i 


1  Quire. 
1  Ream. 
1  Bundle. 
IBale. 


IBale 
1  Bandl« 
1  Ream 
1  Qoiia 


5  Bundles. 

2  Reamsi 
20Qaiiies; 
24  Sheets. 


BOOKS. 

383.  The  terms/oZio,  fuwtlo,  octavo,  etc.,  indicate  the 
number  of  leayes  into  which  a  sheet  of  paper  is  folded. 


Wben  a  eheet  i» 
fblded  into 

2  leaves 
4      " 


The  book  is 
called 


u 


a  Polio, 

a  Quarto  or  4to, 

an  OcfeftYo  or  8to, 

a  Duodecimo  or  12mo, 

a  16mo, 

an  18mo, 

Clerks  and  copyists  are  usuallj  paid  hy  the  folio  for  making 
copies  of  legal  papers,  records,  and  document& 

72  words  make  1  fbUo,  or  sheet  of  oommon  law. 
9a  ^  1  ^  chancery. 


8 
12 
16 
18 


And  1  aheet  of 
paper  makes 

4  pp.  (pages). 

8  •* 
1(J  " 
24  •• 
82  " 
86  "- 


KISOJSLLAlf  BOUS.  HM 

OBAZ     BXBnCISBB. 

384.   X.  How  many  seconds  in  ^  min.  ?    In  f  min.  P 

2.  How  many  minutes  in  l^^ee.  ?    la  180  aecf 

3.  How  many  hours  in  90  min.  ?    In  200  min.  ? 

4.  How  many  honifi  in  2  da.  ?    In  3|  da.  ?    Inh^  dft.t 

5.  How  many  hours  frcNB  6  a.h.  to  5  p. Xi>? 

6.  In  4  wk.  3  da./  how  many  days?    In  5  wk.  4  da. P 

7.  How  many  minutes  from  10  min.  past  9  o'clock  to 
25  min.  past  10  A.  ic.  ? 

8.  How  much  time  from  20  minutei^  before  11  a.  m.  to 
half  past  10  o'clock  p.  k.  ? 

9.  Which  of  the  months  have  30  da.  each  ?  31  da.  each  ? 

10.  How  many  days  from  Jan.  1  to  March  5,  inclusive  ? 

11.  How  many  days  from  May  10  to  July  16,  inclusive  ? 

12.  Which  of  the  following  are  leap  years,  and  which 
are  common  years :  1874  ?  1876  ?  1880  ?  1886  ?  1900  ? 

13.  How  many  centuries  and  years  since  the  birth  of 
Christ  ? 

14  How  many  leap  years  in  eyery  century  ? 

15.  How  many  degrees  in  ^  a  circle?  In  ^  ?  In  J ?  In  |^  ? 

16.  How  many  geographic  miles  in  2°  ?  In  3°  ?  In  4**  ? 

17.  How  many  common  miles  in  6  geographic  miles? 

18.  How  many  degrees  in  360  nautical  miles  ? 

19.  How  many  degrees  in  ^  a  quadrant  ?  In^a  sextant? 

20.  How  many  degrees  in  ^  of  a  circumference  ? 

2L  What  part  of  a  circumference  are  60°?  90°?  180°? 

22.  How  many  dozens  in  2^  gross  ?    In  3f  gro.  ? 

23.  How  many  dozens  in  ^  of  a  great  gross  ?    In  }  ? 

24.  How  many  score  in  100  ?  Pairs  in  50  ?  Sets  in  75  ? 

25.  In  1  B.  of  paper,  how  many  reams  ?    How  many 
quires? 
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26.  How  many  eggs  in  5f  dozen  ?    In  12  doz.  and  7  ? 

27.  How  many  quires  of  paper  in  ^  a  ream?    In  3^  rm.? 

28.  How  many  years  in  4  score  years  and  10  ? 

29.  How  many  sheets  of  paper  will  be  required  to  make 
a  12mo  book  of  320  pages  ?    Of  480  pages  ? 

30.  How  many  sheets  will  be  required  to  make  a  quartc 
^ok  of  144  pages  ?    Of  240  pp.  ?    Of  360  pp.  ? 

31.  How  many  16mo  books  will  the  paper  for  1  quarw 
book  make  ? 

MEASURES    OF    YALUE. 

385.  Money  is  the  measure  of  the  value  of  things, 
and  is  used  as  a  medium  of  exchange  in  trade. 

386.  Specie  or  Coin  is  metal  struck,  stamped,  or 
pressed  with  a  die,  to  give  it  a  fixed  legal  yalue,  and 
authorized  by  Government  to  be  used  as  money. 

387.  Paper  Money  consists  of  bills  and  notes  duly 
authorized  by  Government  to  circulate  as  substitutes  for, 
or  representatives  of,  money. 

388.  Currency  is  a  term  applied  to  all  kinds  of 
money  employed  in  trade  and  commerce,  both  of  coin  and 
paper. 

389.  A  Mint  is  a  place  in  which  the  coin  of  a  coun- 
try or  government  is  manufactured. 

390.  An  Alloy  is  a  metal  compounded  with  another 
^>f  greater  value.  In  coinage,  the  less  valuable  or  baser 
metal  is  not  reckoned  of  any  value. 

Gold  and  silver,  in  a  pure  state,  are  too  soft  for  coinage ;  henoe 
they  are  hardened  by  compounding  them  with  an  alloy  of  baser 
metal,  while  their  color  and  other  valuable  qualities  are  not  im- 
paired. 


VALUE.  20& 

UNITED   STATES   MONEY. 

391.  United  States  Money  is  the  legal  currency 
of  the  United  States^  and  is  sometimes  called  Federal 
Money. 

392.  The  Unit  of  U.  S.  Money  is  the  Gold  Dollar. 

Table. 

1  =  10  =  100  =  1000  =  10000 
1  =    10  =    100  =    1000 


10  MiUs  (m.)  =  1  Cent    .  .  et. 

10  Cents        =  1  Dime  .  .  d. 

10  Dimes       =  1  DoUar.  .  |. 

10  DoUars     =  1  Eagle  .  .  B, 


1  =     10  =      100 
1  =       10 


Federal  money  was  adopted  by  Congress  in  1786.  Previous  to 
this,  poonds,  shillings,  and  pence  were  in  use.  There  is  no  coin  for 
the  miU, 

393*  The  Coin  of  the  United  States  consists  of  g»ld, 

silver,  nickel,  and  bronze,  and  is  as  follows: 

394.  Gold.  The  doable-eagle^  eagle^  half-eagle^ 
quarter-eagle,  three-dollar  and  one-dollar  pieces. 

395.  Silver.  The  JVatfo-dollar,  one-dollar,  half-dol- 
lar, quarter-dollar,  twenty-cent^  and  the  ten-cent  pieces. 

396.  Nickel.    The  fiye-cent,  and  three-cent  pieces. 

397.  Sron»e.    The  one-cent  piece. 

,    1.  The  half-dime  and  three-cent  pieces,  the  bronze  two-cent,  and 
the  nickel  one-cent  pieces  are  no  longer  coined. 

2.  The  Trade-doUar  weighs  420  grains,  and  is  designed  solely  for 
purposes  of  commerce  and  not  for  currency.  The  legal-tender  dollsx 
weighs  412}  grains. 

3.  The  Standard  pnrity  of  the  gold  and  silver  coins  is,  9  parts  (.9) 
pure  metal,  and  1  part  (.1)  aUoy.  The  alloy  for  gold  coins  is  sUver 
and  copper,  the  silver,  by  law,  not  to  exceed  ^  of  the  whole  alloy. 
The  aUoy  of  9Uver  coins  is  pwre  copper, 

4.  The  pM  and  three  cent  pieces  consist  of  8  parts  (.75)  eopper, 
and  1  part  (.25)  nickel. 

5.  The  one  cent  piece  ooneists  of  .95  copper,  and  .05  of  zinc  and  tin. 
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CANADA   MONEY. 

398«  €}an€tda  Mon€ffi&  the  )^;al  eaiTOHey  #f  &e 
Dominion  of  Canada^  and  is  a  decimal  onrreocy. 

The  denominations  are  doUars,  cents,  and  i7U22«,  and  have  tlis  mam 
nominal  value  as  the  corresponding  denominations  of  U.  S.  Money. 

399.  The  Coin  of  the  Dominion  of  Canada  is  silver  and  bronze 

400.  The  Silver  Cains  are  the  fifty-cent,  twentj-five-cent, 
ten-cent,  and  five-cent  pieces. 

401.  'Hie  Bronze  Cain  is  the  one-cent  i^ece. 

1.  The  gold  eoins  in  ose  are  the  Sovereign  aod  the  Ealf' Sovereign, 

2.  The  intrinsic  value  of  the  50-cent  piece  in  Uiiked  StatM  cote 
Is  about  46^  cents,  of  the  25-cent  piece  28^  oents.  In  ordiaao^ 
business  transactions,  they  pa^  the  same  as  United  States  coin, 

ENGLISH    MONEY. 

403.  English  or  Sterling  Money  is  the  legaJ 
currency  of  Great  Britain. 
403.  The  Unit  of  Eng.  Money  is  the  Pound  Sterling. 

Table. 

4  Farthings  {far.)  =    I  Penny    ,    ,    ,    .  d. 
12  Pence  =    1  ShllKng.    .    .    .  «. 

20ShiUinflrs  ^(lS«rereign,or.    .  «tw. 

**^  (1  Pound   ....£. 

The  value  of  a  Sovereign  in  United  States  money  is  $4.8665. 
The  character  for  pound  (£)  is  written  before  integers ;  5  pounds 

Othee  Dekomikations. 

2  Shillings  («.)    =      1  Florin  .    .    .    .   JL 
5  Shillings  =      1  Crown .    .    .    .    cr. 

404*  The  Cain  of  Qieat  BrHain  in  genei«l  use  ccHsusiBto  of  ^o^ 
iilver,  and  copper,  as  follows : 

405.  Oald.    The  sovereign  and  half-sovereigii. 

406*  Siiver.  The  crown,  half-crown,  florin,  shilling,  six* 
penny,  and  three-penny  piece. 

407.  Capper.    The  pemiy,  bfll^peuiy,  and  fiuthing. 


£.    8.     d.  far. 

1=80=^240=960 

1=  Wsr  48 

1=    4 


VALITB.  aUl 

FBENCH   MONEY. 

408.  French  Money  is  the  legal  money  of  France 
and  is  a  decimal  currency. 

409.  The  Unit  of  French  Mcmey  is  the  Silver  Franc 

Table. 


1  =  10  *:  100  =  1000 

1  =    10  =    100 

1  =      10 


10  Mlllimes  (m,)  =  1  Cc^ntime  ,  .  ,  et, 
10  Centimes  =  1  Decime  .  .  .  dc. 
10  Dedmee         :t  1  Fraoo      .    ,    .  fr. 

The  value  of  a  franc  in  U.  8.  money  of  account  to  (.198. 

410.  The  Coin  of  France  consists  of  gold,  ^iAier^and  brome, 
4:11.  Gold.    The  100,  40,  20, 10,  and  5  franc  pieces. 

412.  Silver.  The.  5, 3,  and  1  fraac,  the  50  and  (he  25  centime 
pieces. 

413.  Bronze.    The  10,  5,  2,  and  1  centime  pieces. 

GERMAN    MONEY. 

414.  The  Empire  af  Germany  has  adopted  a 
new  and  uniform  system  of  coinage. 

415.  The  Unit  is  the  ^^Mark^^  (Beichsmarh)^  equal 
to  23.85  cents,  U.  S.  Mofney. 

A  pound  of  gold  .900  fine  is  divided  into  189jt  pieces,  and  the  ^ 
part  of  this  gold  coin  is  called  a  **  Mark/'  and  this  is  subdivided 
into  100  pennies  {Pfenmigi). 

416.  The  Coin  of  the  New  Empire  consists  of  gold,  mher,  and 

nkikel,  and  it  aa  follows : 

417*  Gold*    The  20,  the  10,  and  the  5-mark  pieces. 

418*  Silver,    Tlie  2,  and  the  1-mark,  and  the  dO-penny  pieces 

419.  Nickel,  The  10,  and  the-  5>penny,  and  pieces  of  lest 
valuation. 

The  lOmark  piece  (gold)  is  equal  to  8^  P.  Thalers  (old). 

The  l-mark  (silver)  is  equal  to  10  S.  Groschen,  or  100  pennies. 

The  20-penn7  (silvw)  is  equal  to  2  S.  Groschen,  or  |  of  a  mark. 

The  10-penny  (nickcib  is  equal  to  1  S.  Grosdien,  ot^oltk  mark. 
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19.  How  many  minutes  in  5  hr.  40  min.  ?    In  4|  hr.  ? 

20.  In  ^  a  sign,  how  many  degrees  ?  Geographic  miles  ? 
81.  In  10  gross  9  de&,  bow  many  dozen  ?    In  7^  gro.  ? 

22.  In  2  rendoas  oi  paper  how  many  <|aires?    SheetsP 

23.  In  £5  10s.,  how  many  shillings  ?    In  3  J  sov.  ? 

24.  In  6  francs  how  many  centimes?    In  10^  francs? 

25.  How  many  pence  in  1^  crowns?    In  12  florins? 

26.  How  many  crowns  in  £5  ?    How  many  florins? 

27.  How  many  pennies  in  3  marks  ?    In  6i^  marks  ? 

424.|Pbikciple. — Denominate  Numbers  are  changed 
to  lower  denominations  by  Multiplication, 

WniTTBN     HXUBCISJES, 

425*  1.  Reduce  28  rd.  4  yd.  2  ft.  10  in.  to  inches. 

OFEBATJOBL  ANALYSIS. — Sinoe  1  vod  equals 

2  8  rd.  4  yd.  2  ft.  1  0  in.  6i  yards,    28  rd.  4  yd.  equal 

51  28  times  5J  yd.,  j  us    4  yd.; 

'  6i  yd.  K  28  +  4  yd  =  158  yd., 


1  ^  3  yd-  the  nmnber  of  yards  in  28  id. 

3  4  yd. 

.          -j^  Since  1  yard  equals  8  feet, 

*  "  ^  "^  168  yd.  2  ft.    equal  198  l^mes 

12  3  ft.,  plus  2  ft ;  8  ft.  X 168  +  2  ft. 


5  7  2  2  in  ~  ^'''^  ^***  ^^®  number  oi  feet  in 

28  rd.  4  yd.  2  ft. 
Since  1  foot  equals  12  Indies,  476  ft.  10  in.  equal  476  times 
12  in.^  plus  10  in. ;  12  in.  x  476  +  10  in.  =  5722  in.,  the  number 
of  inches  in  28  rd.  4  yd.  2  ft  10  in. 

2.  Bednce  7  lb.  10  oz.  16  pwt.  11  gr.  to  grains. 
8.  In  3  T.  6  cwt.  21  lb.  12  oz.,  how  many  oupces? 
4.,  How  jmnj  inches  in  12  fathoms  3  ft.  10  in.  ? 
5.  Ohacge  G  wk.  5  da.  9  hr.  25  min.  to  minutes« 
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SuiJL*-^L  MuUiply  the  tinUs  ff  ihe  hiffhe9t  defHrnidna- 
tion  of  the  given  number j  iy  ik(H  number  of  the  ecdU  thai 
taiU  reduce  it  to  ihe  next  hwer  denomnoHony  €md  to  the 
product  add  the  number  of  that  denomination  given. 

IL  Proceed  in  like  manner  with  this  and  each  successive 
denomination  obtained,  until  the  number  is  reduced  to  the 
required  denomination. 


Bednce 

6.  12  mi  86  rd.  10  ft.  to  ft. 

7.  10  rd.  5^  ft.  to  inches. 

8.  27J  yd.  to  eighths. 

9.  1  A.  15  sq.  yd.  to  sq.  ft. 

10.  2  sq.  mi.  125  A.  to  P. 

11.  14  sq.  mi.  to  acres 

12.  3  mi.  51  ch.  6  Lto  links. 

13.  75  Cd.  6  cd.  ft.  to  cu.  tL 
14  12  hhd.  21  gal.  to  pt 

15.  24  hn.  3  pk.  to  quarts. 

16.  Cong.4,0.5,f58tof3. 

17.  31i  gal-  to  gills. 


Change 

18.  7  T.  9  cwt.  18  lb.  to  lb. 

19.  22  lb.  10  oz.  to  pwt. 

20.  ft)  16,  §7,  3  3,  to  3. 

21.  1  common  year  to  min. 

22.  The  summer  mos.  to  sec. 

23.  1  leap  year  to  hours. 

24.  10  S.  22^  5'  to  min. 

25.  5  bundles  to  quires. 

26.  6  G.  gro.  to  dozens. 

27.  326^  SOY.  to  pence. 

28.  26^  fr.  to  centimes. 

29.  £34|  to  pence. 


30.  How  much  is  5  lb.  9  oz.  14  pwt  of  gold' dust  worth, 
at  1.75  a  pwt  ? 

31.  How  many  rods  of  fence  will  enclose  a  farm  f  of  a 
mile  square? 

32.  If  1  barrel  will  hold  2  bu.  3  pk.,  how  many  bctrreLi 
will  be  required  to  hold  1548  bu.  1  pk.  ? 

33.  How  many  boxes,  each  containing  12  lb.,  can  be 
filled  from  a  hogshead  containing  9  cwt.  60  lb.  of  sugar  ? 

34.  If  I  buy  9  bu.  of  chestnuts  at  $4}  a  bushel,  and 
retail  them  at  12^  cents  a  pint,  what  is  my  whole  gain  ? 
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35 1  How  many  times  will  a  wheel  16|  ft.  in  circumfer-i 
ence  revolye  in  running  42  miles  ? 

36.  How  many  minutes  less  in  every  autumn  of  a  com- 
mon  year  than  in  either  spring  or  summer  ? 

37.  If  it  require  4  reams  10  quires  of  paper  to  print  a 
book,  how  many  sheets  are  required? 

38.  At  12^  cents  each,  what  will  be  the  cost  of  2  great 
gross  of  writing  books? 

39.  If  a  clock  tick  seconds,  how  many  times  will  it  tick 
during  February,  1877  ? 

40.  If  your  age  is  21  yr.  26  da.,  how  many  minutes  old 
are  you,  if  5  leap  years  have  occurred  in  that  time  ? 

41.  If  a  vessel  sail  120  leagues  in  a  day,  how  many 
statute  miles  does  she  sail  ? 

42./  riow  many  pint,  quart,  and  2-quart  bottles,  of  each 
an  equaTnumber,  can  be  filled  from  a  barrel  of  31 J  gallons  ? 

43.  In  the  eighteenth  century,  how  many  hours  ? 

44.  How  large  an  edition  of  a  12mo  book  can  be  printed 
from  2  bales,  2  bundles,  15  quires  of  paper,  allowing  8 
sheets  to  the  volume  ? 

45.  How  many  pages,  2  pages  to  each  leaf,  will  there 
be  in  an  8vo  book,  containing  16  fully  printed  sheets  ? 

How  many  pounds 


46.'  In  36^  centals  of  grain  ? 

47.  In  424  1>W.  of  flour  ? 

48.  In  29.5  quintals  of  fish  ? 

49.  Inll6ibbl.  of  salt? 

50.  In  63.25  kegs  of  nails  ? 


51.  In  .75  of  75  bu.  of  salt  P 

52.  In  125 J  bu.  of  wheat? 

53.  In  I  of  21648  bu.  oats  ? 
54  In  .7  of  40  bu.  corn  meal?  V 
55.  In  7.5  casks  of  Ume  ?  X 


What  is  the  value  in  U.  S.  Money 


56.  Of  28  sovereigns  ? 
67.  Of  £25  lOs.  ?? 


58.  Of  25  francs? 
69.  Of  421  marks? 
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to  higher  denominations. 


426.  <  To  reduce  denom^ate  numbers  i^om  lower 


onAii    BxisBciasa. 


1.  How  many  feet  in  108  in.  ?    How  many  yards  ? 

2.  How  many  square  yards  in  63  sq.  ft.  ?  In  85  sq.  ft.? 
8.  How  many  chains  in  200  1.?   In  425  1. ?  In  674  LP 

4.  In  81  cu.  ft,  how  many  cu,  yd.  f  How  many  cd.  ft? 

5.  How  many  cords  in  100  cd.  ft.  ?    In  256  cu.  feet  ? 

6.  Change  120  sq.  ch.  to  A.    80  P.  to  square  chains. 

7.  In  162  in.,  hoT^r  many  hands  ?    Spans?    Feet  ? 

8.  In  112  pt,  how  many  quarts  ?    Pecks  ?    Bushels  ? 

9.  How  many  gallons  in  46  qt. ?    96  pt.?    128  gi. ? 

10.  Reduce  0. 160  to  Cong. ;  f  3  90  to  f  1 . 

11.  Change  96  oz.  to  Troy  pounds;  to  Avoir. 

12.  Beduce  345  to  oz.;   |  75  to  pounds* 

13.  In  400  pwt.,  how  many  oz.  ?    How  many  lb.  ? 
14  In  508  lb.,  how  many  cwt.  ?    In  1276  lb.  ? 

15.  In  630  lb.  of  wheat,  how  many  bushels  ? 

16.  In  140  da.  how  many  wk.?    Months,  of  30  da.  each  ? 

17.  Change  1200  min.  to  hours.    84  hr.  to  days. 

18.  How  many  doz.  are  240  eggs  ?    How  many  gross? 

19.  How  many  degrees  in  180'?    Minutes,  are  240"? 

20.  In  90  units,  how  many  score  ?    Sets  ?    Pairs  ? 

21.  In  120  quires  of  pajJer,  how  many  reams  ?  Bundles? 

22.  In  120d.  how  many  shillings?    Crowns?    Florins? 

23.  In  500  pennies,  how  many  marks  ? 

42*^  Pbinoiplb. — Denominate  numbers  are  changed 
to  higher  denominatiom  by  Division^ 
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WMZmVJBM     MXJEMCZaMB. 

428«  1.  Change  57^  inches  to  rods. 

OFERATiOK.  /      ANALYSIS.— Smce  12  in. 

12)5722kl.  /    make  1  a,  in  6723  in. 

*i         1  /v  •  there  are  as  many  leet  aa 

3)^7^  ft  +  10m.  13  in.  are  contwned  times 

5^)158  yd.  +  2ft.  in  6733  in.,  or  478  ft.  and 

10  in.  more. 


2  9 


Since  8  ft.  make  1  yd., 


1 1  )816  half -yd.  in  476  ft.  there  are  158 

28rd.  +  4yd.  ^T^l^'lT'.      v 

'^  And  since  5j^  jd.  m&ke 

5722  in. =28  rd.  4  yd.  2  ft.  10  in.     i  ^.^  j^  jgg  ^^  ^j^ere  are 

38  rd.  and  4  yd.  more. 
In  order  to  divide  by  6},  both  dividend  and  divisor  may  be  re- 
duced to  halves  before  dividing.    In  this  case  the  remainder,  if  anj, 
is  hah^,  which  may  he  reduced  to  ijUegeh*^ 

2.  Reduce  157540  minntes  to  weeks. 

3.  Eeduce  80820  links  to  miles. 

4.  Change  487630  pwt.  to  pounds. 

EuLE. — ^I.  Divide  the  units  of  the  given  cknominatton 
hy  that  number  of  the  scale  which  is  equal  to  a  unit  of  th$ 
next  higher  denomination^  and  write  the  remainder  as  a 
part  of  the  answer. 

n.  In  like  manneVy  divide  this  and  each  successive  quo- 
tient  until  reduced  to  the  denomination  required.  Tlie 
last  quotienty  with  the  remainders  annexed,  is  the  required 
result. 


How  maiiy 

5.  Miles  are  3168000  in.  ? 

6.  Acres  are  256800  P.  ? 

7.  Sq.  mi.  are  27878400  sq.  ft.? 

8.  Cu.  ft.  are  210840  cu.  in.  ? 

9.  Cords  are  38042  cu.  ft.  ? 


Eeduce 

10.  30876  gills  to  hhd. 

11.  27072  qt.  to  bushels. 
12j  66742  pt.  to  barrels. 
13i  103720  pt  to  gallona 
14.  fl  8106  to  Cong. 
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Howxaany 

15. /Pounds  Troy  are  85894  gr.  ? 
16.  (Tons  are  $16tO  ^ponnds  ? 
17/ Wt  are  406^  ounces? 
18/  Pounds  me  3000  pwt.  P 
19/  Bu,  are  1^060  ft.  of  ^wheat? 
20.(  BbL  are  3038  lb.  of  flour  ? 
21. /Bu.  are  6496  lb.  of  oats  ? 
22./Qum.  are  3172  lb.  of  fish? 

23.  Weeks  are  3114^1  Me». 

24.  Mo^tiia  «i:p  8263420  mlo.? 

25.  Degrees  jare  2007200"? 

26.  Deg.  «3e  5270  Naut  mi.  ? 
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27.  120400  pens  to  gro. 

28.  2734^^fgS'to  Aoeena 

29.  5020  balls  *to  ^ooires. 

30.  10738  sheets  to  rm. 

31.  6048  ^quires  to  bun. 

32.  24684d.  to  crowns. 

33.  407&.  to  floisDg. 
34.)  n%4:S6  te  1»^-S6t. 
3$.  4^346  far.  to  £. 

36.  $86.85  to  fmsM)6. 

37.  $225.40  to  ^v. 

38.  $47.70  to  iftarka. 


39.  If  the  Atlantic  Cable  is  3200  mi  in  lengths  9nd 
cost  10  cents  a  f  oot,  what  was  its  entire  CQ3t  ? 

40.  If  a  cubic  foot  of  gray  limestone  we|gh  175  lb., 
what  is  the  weight  of  ^  cubic  yard  ? 

41.  What  is  the  cost  of  a  load  of  oats  weighing  1860 
lb.,  at  $.56  a  bushel  ? 

42.  In  ^  storm  at  soa,  a  ship  changed  her  longitude  423 
geographic  mi*    How  many  degrees  and  minutes  ? 

43.  How  much  time  wUl  a  person  gain  in  40  yr.,  by 
rising  25  min.  earUer  and  retiring  20  min.  later  every  day, 
counting  9  leap  yeaars  in  the  time  ? 

44.  Whttt  will  a  peok  of  cloTeri^ie<ed  cost,  at  $.12^  a  B).  ? 

45.  What  will  a  ton  of  corn-meal  cost,  at  $1»30  a  bu.  ? 

46.  An  Illinois  f araaer  sold  a  load  of  cem  weighing 
2496  lb.,  and  a  load  of  oats  weighing  1920  lb. ;  tor  the 
coni  he  received  $.62  a  bushel,  and  for  the  oats  $.44  a 
bushel.    What  did  he  receive  for  both  loads  ? 
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REDUCTION  OF  DENOMINATE  FRACTIONS. 

429.  A  Detioniinate  FmcHon  is  a  fraction 
ifhose  integral  unit  is  a  denominate  number.  Thus,  f  of 
i  week,  .7  of  an  acre,  are  denominate  fractions. 

The  Principles,  Operations,  and  Analyses  of  the  redaction  of  de- 
nominate  JYaetioju  are  essentially  the  same  as  those  of  denominate 
integers^ 

430.  To  reduce  denominate  fractions  from  hig^her 
to  ik^actions  of  lower  denominations. 

1.  Reduce  -^  of  a  gallon  to  the  fi*action  of  a  pint 

Analysis. — Since  in  1  gal.  there  are  4  qt.,  in  ^^  gal.  there  are  ^ 
of  4  qt.,  or  \  qt. ;  and  since  in  1  qt.  there  ure  2  pt.,  in  ^  qt  there 
are  J  of  2  pt.,  or  ^  pt.    Hence  ^  gal.  equals  ^  pt 

2.  Reduce  ^  lb.  Troy  to  the  fraction  of  an  oz. 

3.  What  part  of  a  pint  is  ^^  of  a  qt.  ?    -j^  of  a  pk.  ? 

4.  What  decimal  part  of  a  day  is  .12  of  a  week  ? 

Akalysis.— Since  in  1  wk.  there  are  7  days,  in  .12  wk.  there  are 
.12  of  7  da.,  or  .84  da. 

5.  What  part  of  a  peck  is  .02  of  a  bu.?  .07  bu.?  .25  bu.? 

6.  Reduce  .5  gal.  to  the  fraction  of  a  quart  ?  Of  a  pint? 

7.  What  part  of  an  inch  is  ^  of  a  foot?    ^of  ayard? 

8.  Change  .04  of  a  pound  to  the  decimal  of  an  ounce. 

WRITTEN     BXEBCISlSa, 

431.  1.  Reduce  i^  oi  a  bushel  to  the  fraction  of  a  pint 

OPERATION.  Analysis. — Same   as  for  ora\ 

Y^bu.  x4  =  ^»gpk.  qnestions.    (430.) 

Jkr  T)k  X  8  =  ♦  qt.  Multiply  snccessively  by  4.  8, 

TS  r  •  T  H  •  njj^  2,  the  numbers  in  the  descend- 

^  qt.  X  2  =  4  pt-  ing  scale  required  to  rednoe  biuih' 

Or.  xkxfxf  Xf  =  4pt.  eUitopints.    (425.) 
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2.  Eeduce  xlr  of  a  rod  to  the  fraction  of  a  foot. 

3.  Change  -^  of  an  ounce  to  the  fraction  of  a  grain. 

4.  What  part  of  a  pint  is  -^  of  a  hogshead  ? 

5.  What  part  of  a  shilling  is  .012  of  a  £  ? 

Rule. — Multiply  the  fraction  of  the  higher  denomina' 
tion  by  the  numbers  as  factors  in  the  descending  scale  suc' 
cessively  between  the  given  and  the  required  denomination. 
(435.) 

6.  What  part  of  an  onnoe  is  xims  of  a  pound  Avoir.  ? 

7.  Beduce  7^  of  an  acre  to  the  fraction  of  a  sq.  rd. 

8.  Eeduce  .005  of  a  bushd  to  the  decimal  of  a  pint. 

9.  How  many  yards  is  f  of  -^  of  a  rod  ? 

10.  Change  .0000625  mi.  to  the  decimal  of  a  foot. 

11.  What  part  of  an  ounce  Troy  is  f  of  ^  of  2  pounds? 

12.  What  part  of  a  yard  is  yiVf  of  a  mile  ? 
33.  What  fraction  of  a  link  is  ^  of  a  rod? 

14.  What  part  of  a  minute  is  .000175  of  a  day? 

15.  What  part  of  a  sq.  rd.  is  y^  of  4^  times  -ft^  A.  ? 

433.  To  reduce  denominate  fk*actions  to  integrers 
of  lower  denominations. 

OBAl^     X!XJEnCIS  ES, 

1.  How  many  hours  in  f  of  a  day  ? 

Analysis, — Since  in  1  da.  there  are  24  lir.,  in  f  of  a  day  there  arc 
I  of  24  hr.,  or  16  kr.    Hence  f  da.  equals  16  hr. 

2.  How  many  minutes  in  ^  hr.  ?  In  ^^  hr.  P  In  |  hr.  f 

3.  How  many  quarts  in  |  pk.  ?    In  J  bu.  ?     In  ^  bu.  ? 

4.  How  many  ounces  in  .5  of  a  pound? 

Analysis. — Since  in  1  lb.  there  are  16  ok.,  in  .5  lb.  tbere  are  .5  ot 
16  oz.,  6r  8  oz. 

10 
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5.  Hoir  iftiicb  18.1  hr.?    .25  hf.?    .U  br. ?    .» hr.? 

6.  How  many  yurds  in  ^  of  a  rod?    In  f  oi  a*  i^? 

7.  How  many  cwt^  in  {  of  a  ton  ?  How  many  |MMinds? 

8.  Change  to  pifit^  ^  gid.    ^^    lV^^   f  oldjdii. 

9.  Change  ^  of  an  acre  to  sq.  nL    f  sq.  yd.  to  sq.  ft. 

10.  How  many  pecks  in  .75  bn.  ?    Quarts  in  L25  pk.  ? 

11.  Change  f  lb.  to  oz^    A5  oz.  to  pwt     .53  cwt.  to  lb. 

WMITTBN     JBXBMCI8SS. 

433#  1.  Beduce  f  bu.  and  .645  da.^:  each  to  integers  of 
lower  denominations. 


IST  OFKIUTIOV. 

4pk.xi=V^pk-=Hplf 
8qtxi  =  f(li  :^Hq^ 
2pt  x|  =ii  pt  =l^pt 
f  bu.  =  3  pk.  2  qt  IJ  pi 
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24  hr.    X  -64^  =^  1&48*  hr. 
60  min.  x  .46    =  28^8  min. 
60  sec^  x  .8      =s  48  sec* 
.645  dar=K  15  krw  28  imv^  48  sec 


1 .  The  analyses  of  tfa&  abe^e  Am  t^e  same  as  in  (4^5)  and  (4S0). 

2.  The  following  methockr  nu^  bo  regarded  as  most  eonvenient  in 
practice,  sitfce  the  operations  are  performed  without  rewriting  the 
frfiettormf  part  of  6eLcU  prcdua, 

3d  opmuTiOir.                                          2d  ofeaa^tiov. 
5                                                      ^45  da. 
__4  24 

6)20(3pk.2qt  IJpt.  2580 

4  1^  1296f 

?  2  1 5.4  8  a  hr. 

6)8pt.       8    |bu.=r3pk.2qt.lipt.  60 

6    6  )  1  6  qt.                                              2  8.8  0  0  min. 
2         12 60 

4  48.000sec 

.6  4  5  da.  =  1 5  hr.  2  8  nmi.  48  se<^ 
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Bednoe  to  integers  of  lower  denominatioiiBy 


2.  ^  <rf  a  £. 


3.  .35  lb.  Apoth.     5.  .75  lb.  Troy. 


4.  -^  of  a  mi. 


6.  .625of  afath. 

7.  ^5  lb.  Aroir. 


BuLE. — L  Multiply  the  given  fradion  or  decimal  by 
that  number  in  the  scale  that  will  reduce  it  to  the  next 
'*x>wer  denomination.    (4/25.) 

n.  Proceed  in  like  manner  with  the  fractional  part  of 
each  successive  product,  until  it  is  reduced  to  the  denomi- 
nation required. 

in.  The  integral  parts  of  the  several  products,  artccnged 
in  their  proper  order,  is  the  required  result. 

Fiad  the  valme  in  integers  of  lower  denominattonsy 


a 

Of  4  mo. 

15.  Of  IH  T. 

22. 

Of  ^78125  bu. 

9. 

Of  .555  £. 

16.  Of  .875  hhd. 

23. 

Of  .6625  mi. 

10. 

Of  ^A. 

17.  Of  1  sq.  rd. 

24. 

Of  i  of  5i  T. 

11. 

Of  1  of  i  lb. 

18.  Of  ft)  ii. 

25. 

Of  t  of  3|  A. 

12. 

Of  -^  cu.  yd. 

19.  Of  4  G.  gro. 

26. 

1 

Of  i  of  3|  Cd. 

13. 

Of  .1934  S. 

2a  Of  .67  lea. 

27. 

Of  i  of  .225  mi 

14. 

Of  f  1 .7. 

21.  Of.l25bbl. 

28. 

Of  .3125  ream. 

29.  At  8J  cents  a  pound,  what  win  ^  T.  of  cheese  cost  ? 

434«  To  reduce  denominate  fWietioBS  from  lower 
to  fractions  of  hisrher  denominations. 

OBA.Ii     BXEBC18B8. 

1.  Bednoe  {  of  a  peck  to  the  fraction  of  a  bnsheL 

Analtsib. — Since  4  pk.  make  1  bu.,  there  aie  }^  as  many  bnshejs 
sspeckff;  }  of  f  pk.=r -^or  ^bu. 

2.  Seduce  f  of  a  pint  to  the  fraction  of  a  gallon. 

3.  What  pai*t  of  a  pound  Avoir,  is  f  oz.  ? 

4.  What  part  of  a  week  is  {da.?  fda.?  f  da.?  fda.? 
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5.  What  decimal  part  of  a  galloii  is  ^8  ol  a  quart? 

ANAiiYSia.— Since  4  qt  make  1  gaL,  theie  are  |  as  many  gallmit 
BB  quarts ;  ^  of  .38  qt.  is  .07  gal. 

6.  Change  .32  of  a  pint  to  the  decimal  of  a  quart. 

7.  What  decimal  of  a  pound  Troy  is  .48  oz.  ?    .84  oz.  ? 

8.  What  decimal  of  a  week  is  .35  da.  ?    .63  da.  ? 

0.  Change  .72  in.  to  the  decimal  of  a  foot.    Of  a  yd. 

WRITT  EN    EXERCISES. 

435.   1.  What  firaction  of  a  bushel  is  f  of  a  piot  ? 

OPERATION.  .  Tkj   ij  _,     V 

ANALY8i8.-*-Divide  snoceseivelj 
^  pt.  -7-  2  =  f  qt.  ^y  2,  8,  and  4,  the  numbers  in  the 
•|  qt.  -7-  8  =  -j^  pk.  ascending  scale,  required  to  reduce 
1  p]^  ^  4  :=  JL.  hu.     P^*^  ^  bushels.     (428.)    Hence 

Or,  I X i X i X i=TJSr bu.    iP*-  =  Abu. 

2.  Eeduce  ^  of  a  gill  to  the  fraction  of  a  gallon. 

3.  Change  f  of  a  sMUing  to  the  fraction  of  a  £. 

4.  Eeduce  .64  of  a  pint  to  the  decimal  of  a  busheL 

5.  What  part  of  a  pound  Troy  is  .576  of  a  grain  ? 

SuLE. — Divide  the  fraction  of  the  lower  denomination 
by  the  numbers  as  factors  in  the  ascending  scale  successively 
between  the  given  and  the  required  denominaHon.   (428.) 

6.  What  decimal  of  a  ton  is  .8  lb.  ?    .36  of  a  cwt.  ? 

# 

7.  Beduce  Jf  of  a  cord  foot  to  the  fraction  of  a  cord  ? 

8.  Eeduce  .216  gr.  to  the  decimal  of  an  ounce  Troy^ 

9.  What  part  of  a  ton  is  4  of  a  pound  ? 

10.  What  part  of  a  day  is  f  of  a  minute  ?    .12  hr.  ? 

11.  What  decimal  of  a  rod  are  3.96  in.  ? 

12.  How  much  less  is  |  of  a  pint  than  ^^  of  a  hhd.  f 

13.  What  part  of  an  acre  is  J  of  a  square  rod  ? 
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436.  To  reduce  a  compound  denominate  num- 
ber to  a  fraction  of  a  hig^her  denomination. 

OBAZ     XXBRCISMS. 

1.  What  part  of  a  pound  are  4  oz.?    8  oz.  ?    10  oz.  ? 

2.  What  part  of  a  foot  are  9  in.  ?  What  part  of  a  yard? 

3.  What  part  of  a  bushel  are  2  pk.  4  qt.? 

Analysis.— 1  ba.=rd2  qt.  and  2  pk.  4  qt.  =20  qt. ;  20  qt.=f|  bo. 
^{  bu.,  or  .625  bu.    Hence  2  pk.  4  qt.={  ba.,  or  .625  bo. 

4.  What  part  of  a  yard  are  2  ft  6  in.?    Are  18  in.  ? 

5.  What  part  of  3  lb.  Troy  are  1  lb.  6  oz. ?     Are  9  oz.? 

6.  What  part  of  5  gaL  are  2  gal  2  qt.  ?    3  gal.  1  qt.  ? 

7.  Eeduce  12  oz.  to  the  decimal  of  3  lb.  Avoir. 

8.  What  fraction  of  3  Cd.  6  cd.  ft.  are  2  Od.  4  cd.  ft.  ? 

9.  What  part  of  3  pk.  are  1  pk.  4  qt.?    Are  2^  pk.? 

WniTTMN     BXEBCiajSS. 

487.  1.  What  decimal  of  a  pound  Troy  are  2  oz.  14  pwt.  ? 

IsT  OPERATION.  Analysis. — Since  20  pwt.  make 

2  0)14  pwt.  1  oa.,  there  are  ^  aa  many  onnces 

1  2T8T7  oz.  "  pennyweight.;  and  A  wfflany 

pounds  as  oonces  (428).    Hence 

.225  lb.=:A  lb.  2  oz.  14  pwt.=.226  lb.,  or  changed 

to  Kfmetion,  by  283.  Is  /„  lb. 
2d  opebatiok.  Analysis. — ^In  order  to  find 

2  oz.  1  4  pwt.  =:  6  4  pwt.        what  pari  one  compound  number 
1  lb.  =  2  4  0  pwt      ^  ^^  another,  hath  must  be  Uk$ 

9_  iv' 0  9  K  IK  *     ^w*'^^**  an<J  ™ast  be  reduced  to 

TTS  —  A  *h.  —  .  2  2  5  lb.      the  lowest  denomination  in  eitlier. 

Thus,  2  oz.  14  pwt.  are  equal  to 
54  pwt,  and  1  lb.  is  equal  to  240  pwt.  Hence  2  oz.  14  pwt=^  lb 
=  -f^  lb.,  or,  reduced  to  a  decimal^  by  285,  .225  lb. 

2.  Beduce  3  gal.  3  qi  1^  pt  to  the  fraction  of  a  bbl. 

3.  Reduce  3  cd.  ft  8  cu«  ft.  to  the  decimal  of  a  cord 
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BiJLE. — ^L  Divide  the  umts  of  the  lowest  denominaUon 
given  by  that  number  in  the  scale  which  is  equal  to  a  unit 
of  the  next  higher  denominaiion,  and  annex  the  quotient  as 
a  decimal  to  the  number  given  cf  that  denomination. 

IL  Proceed  in  like  manner  until  the  whole  is  reduced  to 
tlie  denomination  required.    Or, 

Reduce  the  given  number  to  its  lowest  denominatidn  for 
the  numerator  of  the  required  fraction^  and  a  unit  of  ffie 
required  denomination  to  tfie  same  denomination  for  the 
denomincUor,  and  reduce  the  fraction  to  Us  l&mst  terms, 
or  to  a  dedmak 

1.  If  the  given  number  contain  a  firacdoo,  the  denominatar  of 
this  fraction  must  be  regarded  as  the  lotoest  denomination. 

2.  The  pupil  may  be  required  to  give  the  answerer  either  in  the 
form  of  a  fraction,  or  of  a  decimal,  or  both. 

4.  Bedace  13  gaL  3  qt.  3.6^  gL  to  the  decixaal  of  a  bhd. 

5.  What  part  of  a  pound  Troy  are  10  oz.  13  pwt.  9  gr.? 

6.  What  fraction  of  3  T.  7  cwt.  28  lb.  are  5  cwt  91  lb.  ? 

7.  What  part  of  3  A.  80  P.  are  51.53  P.  ? 

8.  What  part  of  a  f  §  are  f  3  5  T1136  ? 

9.  Change  136  A«  4  sq.  ch.  13  P.  to  the  decimal  of  a  Tp. 

10,  What  decimal  part  of  35°  43'  40''  are  7*^  43'  48"? 

11.  From  a  hhd.  of  molasseB  38  gaL  3  qt.  were  drawn, 
^at  part  of  the  whole  remained? 

13.  What  decimal  of  a  league  are  3  mi.  3  rd.  1  yd.  3|  inJ 
la  What  part  of  3  bbL  of  flour  are  110  lb.  4  oz.? 

14.  What  decimal  part  of  a  ton  is  ^  of  33f  lb.  ? 

15.  Reduce  .45  pk.  to  the  decimal  of  1^^  bu, 

16.  What  part  of  54  cords  of  wood  are  4800  cu.  ft.  ? 

17.  Change  18s.  5d.  3-^  far.  to  the  fraction  of  a  £. 
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REVIEW. 
WXITTJBJf     BXAMrjJJSB* 

438.  1.  How  many  steps  of  30  in.  each  nmst  at  perSbn 
take  in  iniSdn^  21  miles  ? 

2.  How  long  Will  it  take  one  of  the  heafveiily  bodies  to 
moye  through  a  sextant,  at  the  rate  of  3'  12"  a  minate? 

^  Bednee^  £10  18s.  ^  ta  United  States  Money. 

4  Paid  ]Mi25.75  for  2^  tons  of  cheese,  and  retailed  it  at 
12^  cents  a  pound.    What  was  the  whole  gain  ? 

S>.  Beduce  580  francs  to  United  States  Money. 

0.  Changfe  $291.99  to  Steifling  Money. 

7.  What  cost  3to  Ihr.  2  pk.  I  qt.  of  beans,  at  $4.20  abu-f 

8.  Bought  15  cwt.  22  lb.  of  rice  at  $4.25  a  cwt.,  and  6 
cwt.  36  lb.  of  pearl-barley  at  $5.60  a  cwt.  What  would  be 
gained  by  selling  the  whole  at  6^  cents  a  pomid? 

9.  How  many  bushels  of  corn  in  36824  lb.,  Blinois 
standard  ?    Louisiana  ?    New  York  ? 

10.  SOOO  bu.  of  oats  iti  Ohio  are  equal  to  how  many 
bushels  in  Connecticut,  by  weight  ?    In  New  Jersey  ? 

11.  If  I  buy  16  T.  3  cwt.  3  qr.  24  lb.  of  Eng.  faron,  by 
long  ton  Weight,  at  3d.  a  lb.,  aad  sell  the  same  at  $140, 
by  the  short  ton,  what  do  I  gain  by  the  temsaction? 

W.  Sow  many  caarats  ^i^  is  at  piece  of  gold  f  pifre? 

13.  How  many  acres  in  a  piece  of  land  105  ch.  85  L 
long,  and  40  ch.  15 1.  wide  f 

14.  If  10  lb.  of  milk  make  1  lb.  of  dieese,  what  will  \\ 
iost  ait  1  eent  a  pound  to  manufacture  the  cheese  thai 
)an  be  made  fr<mi  90000  lb.  of  niilk  ?^ 

15.  At  $?5f  an  acte,  what  i6  the  Ttdue  of  a  farm:  189;$ 
rd.  long  and  150  rd.  wide  ? 
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16.  What  cost  2  bu.  3  pk.  6  qt.  of  green  peas,  at  $.30  a 
peck  ? 

17.  What  cost  3  T.  17  cwt.  20  lb.  of  hay,  at  |22f  a  ton  f 

18.  H  a  grocer^s  scales  give  ^  oz.  short  of  true  weight 
on  every  pound,  of  how  much  money  does  he  defraud  his 
customers,  in  the  sale  of  3  bbL  of  sugar,  each  weighing  2 
cwt.  10  lb.,  at  12 J  cents  a  pound? 

19.  If  37  A.  128  P.  are  sold  from  a  farm  containing 
170  A.  16  P.,  what  part  of  the  whole  remains  ? 

20.  Paid  1526.05  for  3^^  tons  of  cheese,  and  retailed  it 
at  9i  cents  a  pound.    How  much  was  the  whole  gain  ?. 

21.  How  many  bushels  of  oats  in  Connecticut  are 
equivalent  in  weight  to  2500  bushels  in  Iowa  ? 

22.  Howmany  centals  of  barley  in  Calif  omia  are  equiva- 
lent to  1500  bushels  in  Missouri  ? 

23.  A  man  sold  12  bu.  3  pk.  6  qt.  of  cranberries  at  |3| 
a  bushel,  and  took  his  pay  in  flour  at  4  cents  a  pound. 
How  many  barrels  did  he  receive  ? 

24.  If  3  T.  12  owt  20  lb.  of  ground  plaster  cost  $15.75, 
what  will  be  the  cost  of  5  T.  80  lb.  at  the  same  rate  ? 

25.  Bought  37  Cd.  48  cu.  ft.  of  wood  for  $129.81,  and 
there  was  but  13  Cd.  59  cu.  ft.  delivered.  What  part  ol 
the  money  should  be  paid? 

26.  If  a  grocer's  gallon  measure  is  too  small  by  1  gi., 
what  does  he  make  dishonestly  in  selling  2  hhd.  of  mo- 
lasses, averaging  58  gal.  2  qt.  1  pt.  each,  worth  $.80  a  gaLf 

27.  How  many  reams  of  paper  are  required  to  supply 
4500  subscribers  with  a  weekly  newspaper  for  1  year  ? 

28.  A  publisher  printed  an  edition  of  10000  copies  of  a 
12mo  book  of  336  pp.  How  much  paper  did  he  use, 
allowing  1  quire  to  each  ream  for  waste  ? 
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ADDITION. 

439.  Denominate  numbers  are  added,  mbtractedj  mul- 
tiplied, and  divided  by  the  same  general  methods  as  are 
employed  for  like  operations  in  Simple  Numbers. 

The  corresponding  processes  are  based  upon  the  sa^ne 
principles.  The  only  modification  of  the  roles  needed  is 
that  which  is  required  by  a  varying  scale  instead  of  a 
uniform  scale  of  10. 

The  principles  wiU  be  made  safficientlj  plain  in  the  opsraiti(»M 
and  analyses  to  render  gpeeiai  rules  unnecessary. 

WBITT  EN    BXBMCiaES. 

440.  1.  Find  the  sum  of  4  cwt.  46  lb.  12  oz.,  12  cwt. 

^  lb.,  2}  cwt.,  and  21  f  lb. 

Analysis. — Write  tlie  n  ambers  so  that  units 
of  the  same  denomination  stand  in  the  same 
column,  and  begin  at  the  right  to  add. 

The  sum  of  the  ounces  is  80,  equal  to  1  lb. 

14  oz.    Write  the  14  oz.  under  the  column  of 

ounces,  and  add  the  1  lb.  to  the  pounds  of  the 

next  column. 

7^  ^      1  A  The  sum  of  the  pounds  is  102  lb.,  equal  to  1 

cwt.  and  2  lb.      Write   the  2  lb.  under  the 
column  of  pounds,  and  add  the  1  cwt.  to  the  cwt.  of  the  next  column. 
The  sum  of  the  cwt.  is  19  cwt.,  which  write  under  the  column  of 
ewt    Hence  the  entire  sum  is  19  cwt.  2  lb.  14  oz. 

2.  What  is  the  sum  of  ^  wk.,  |  da.,  and  |  hr.  ? 

1st  OPBRATioif.  Analysis.— First  find  the 

da.       hr.       min.      sec.  value   of  each   denominate 

X  wk.  =  4       21       36       00  fraction  in  integers  of  lower 

4da.=           14       24       00  denominations   (433),  and 

5  -                                  o  o       Q  A  *^®^  *^^  *^®  resulting  com 

t  ^^'    =   i± Ir  pound  numbers.    Or, 

5       12       22       30 


( 

OFEBATION. 

cwt. 

lb.           02. 

4 

46      12 

12 

9         8 

2 

26         0 

21      10 

8^6 
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2d  operation.  Reduce    the    given 

8  ^  -^  ^  ^Jf^  fractions  to  fractions  of 

3  1       ^        -i  the  same  denomination 

t  »r.  _  j^  WK.        ^  ^^^^^^  ^^^  ^^  ^^  ^ 

tV  ^1^'  +  A  +  tH  —  iii  ^^  suHsa^d  f»^  tbevAH^e 

m  wk.  =  5  da.  12  hr.  22  min.  30  sec.  of  thdr  anw  l»  i»^gjerp 

of  Ipwer  denominations* 

if  denominate  fractions  ooenr  In  the  given  nmnbers,  they  edioald 

be  ndnoed  to  tategms  of  lower  denominiui^ifl  (433)  befiore  iiddiiig. 


3.  Add  7  yd.  2  ft.,  6  yd.  1}  ft.,  2  ft.  ^  in.,  3  yd.  1  ft. 
^  m.,  ^  ft,  H  yd. 

4.  Add  5  Cd.  7  cd.  ft.,  2Cd.  2cd.  ft.  12eu.ft.,  6cd.ft;. 
16  cu.  ft.,  7|  Od.,  and  3  Cd.  2  cu.  ft. 

5.  What  is  the  sum  of  1|  hhd.,  36  ^aj.  3  ^t.  Ijt  ft., 
I  gal.,  2  qt.  J  pt.,  and  1.75  pt.  ? 

6.  What  is  the  sum  of  |  of  a  day  added  to  ^  of  an  hour  ? 

7.  To  f  of  a  hhd.  add  |  of  10  gal. 

8.  What  is  the  sum  of  22^  cwt.,  26 J  lb.,  *nd  14  oz.  ? 

9.  Add  54  Pch.,  18  cu.  ft.,  86.6  cu.  ft.,  4i,nd  |  Pch. 

10.  Find  the  sum  of  ib  4  |  6  3  5,  and  ib  6  1  4^  3  9f  . 

11.  A  Missouri  farmer  received  $.75  9>  bushel  for  4  loads 
of  com;  the  first  contained  48.4  bu,,  the  Qecond  2626  lb., 
the  third  36f  bu.,  and  the  fourth  41  bu.  52  lb.  What 
did  he  receive  for  the  whole  ? 

12.  Bought  three  loads  of  hay  at  $15  a  ton.  Th^  fir^t 
weighed  1.125  T.,  the  second  1|  T.,  and  the  third  2750  lb 
What  did  the  whole  cost  ? 

13.  When  B  was  bom,  A^s  age  was  3  yr.  9  mo.  24  da.  ^ 
when  C  was  bom,  B's  age  was  12  yr.  19  da. ;  wh^i  P  w^i^ 
bom,  C's  age  was  5  yr.  11  mo.,  and  When  E  was  bom, 
D's  age  was  10  yr.  1  mo.  20  da.  What  was  A's  age  wtqp 
E  was  bom  ? 


SUBTBAGTIOK.  MS 

STJBTRAOTIOE". 

WMITTBir     JEXBMCISBS. 

441.   1.  From  25  rd.  2  yd.  2  ft.  6.3  in.,  subtract  12  rd. 

4  yd.  11.6  in. 

Analysis. — Write  the  numbers 
80  that  unltB  of  the  same  denomina- 
tion stand  in  the  mxBQ  edumn,  and 
hegin  at  the  right  to  auhtiact. 

Since  11.6  in.  cannot  be  subtracted 
from  6.3,  take  1  ft.,  equal  to  12  in., 
from  the  2  ft.,  leaving  1  ft.  and  add 
tt  to  the  6.8  iu^  making  18.8  in. 
^nbtra^t  11.6  in.,  and  write  the  re- 
mainder, 6.7  in.,  under  the  inches. 
Since  1  ft.  has  been  taken  from  2  ft.,  subtract  0  ft.  firom  1  ft., 
and  write  the  remainder  1  ft.  under  the  feet. 

Bm^  i  jd.  cannot  be  ta^n  from  2  yd.,  4ake  1  rd.,  eqi^ii  to  6^  jd.^ 
from  25  rd.,  leaving  2A  rd.,  and  add  it  to  the  2  yd.,  making  7^  jd. 
Subtract  4  yd.  from  7J  yd.,  and  write  the  remainder,  8J  yd.,  under 
the  yards. 

Sin^  1  rod  hag  been  talken  from  29  rd.,cniibtTact  12  id.^om  24rd., 
a^  write  the  remainder,  12  rd.,  und^r  the  rods. 

The  i  yd.,  reduced  to  feet  and  inches,  and  added  to  1  ft.  6.7  in. 
of  the  remainder,  gives  12  rd.  4  yd.  .7  in. 

2.  From  l-J  bu.  subtract  ^  bu. 

OFERATIOK.  ANALYSIS.  —  First 

1|  bu.  =  1  bu.  2  pk.  4  qt.  0  pt.  find  the  value  of  eacji 

ibu.  =  3         1         H 


rd. 
25 

12 

OPVBATIOlf. 

yd.        ft.         in. 
2        2         6.3 

4        0     11.6 

12 

3(i)l         6.7 
i  =  l        6 

12 

4        0.7 

denominate  fraction  in 
int^eis  of  lower  de« 


3         2         I  nominations    (43^). 

r\  and  subtract  the  less 

'  valne  from  thiB  greater. 

1|  bu.=4|f  bu.;  J^bu.— |bu.=|f  bu.  Or,  reduce  the  given 

If  bu.  =  3  pk.  2  qt.  f  pt.  frac^ns  to  fractions 

of  the  same  denomi^ 
nation  (434),  then  subtract  the  less  from  the  greater,  and  find  the 
value  of  their  differenoe  in  integers  of  lower  denominations. 
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3.  From  a  pile  of  wood  containing  42  Cd,  5  cd.  ft., 
take  16  Cd.  6  cd.  ft.  12  cu.  ft.,  and  how  much  remains? 

4.  From  the  sum  of  f  of  3J  mi.  and  174-  rd.,  take 
1201  rd. 

Find  the  difference  between 


10.  f  lea.  and  ^  mi 

11.  I  gross  and  f  doz. 

12.  3  2  31  and  14. 

13.  .9  da.  and  i  wk. 

14.  ^  A.  and  8466  P. 


5.  8^  cwt.  and  48|  lb. 

6.  £i  and  |  of  f  s. 

7.  ^lb.and51b.4oz.8pwt. 

8.  .659  wk.  and  2  wk.  3|  da. 

9.  m  hhd.  and  3.625  gal 

15.  If  from  a  hhd.  of  molasses  14  gal.  1  qt.  1  pt  be 
drawn  at  one  time,  10  gal.  3  qt.  at  another,  and  29  gal. 
1  pt.  at  another,  how  much  will  remain  p 

16.  Of  a  farm  containing  250  A.,  two  lots  were  re* 
served,  one  containing  75  A.  136.4  P.,  and  the  other 
56  A  123.3  P. ;  the  remainder  was  sold  at  $62^  an  acre. 
What  did  it  sell  for? 

17.  From  1  T.  11  cwt.  30  Ib^  take  |  of  a  long  ton. 

18.  From  a  pile  of  wood  containing  125|  Cd.,  was  sold 
at  one  time  26  Cd.  7  cd.  f i ;  at  another,  30  Cd.  4|  cd.  ft. ; 
at  another,  37-jV  Cd.    How  much  remained  ? 

443.  To  find  the  interval  of  time  between  two 
dates. 

1.  How  many  yr.,  mo.,  da.,  and  hr.,  from  3  o^clock  p.  m. 
of  May  16,  1864,  to  9  o'clock  A.  M.  of  Sept.  25,  1875  ? 

OPERATiOK.  Analysis. — Since    the  later  date 

yr.         mo.      da.        hr.     expresses  the  greater  period  of  time, 

1875       9       25         9      write  it  as  the  minuend,  and  the  ear- 

1f^f)4>       5       If)      15      ^^^^  ^^^  ^  ^^^  subtrahend,  writing 

• the  denominations  in  the  order  of  the 

11       4  8      18      scale,  then  subtract. 


SUBTRACTION.  2M 

1.  When  hours  are  to  be  obtained,  reckon  from  12  at  night,  and 
d  minutes  and  seconds,  write  them  still  at  the  right  of  hours. 

3.  In  finding  the  difference  of  time  between  two  dates,  12  mo.  are 
usually  considered  a  year,  and  30  days  a  month. 

8.  When  the  time  is  less  than  a  year,  the  Vrm  number  of  days  Ib 
each  month  and  parts  of  a  month  is  added. 

4  The  day  on  which  a  note,  draft,  or  contract  is  iated^  and  that 
jtL  which  they  matwre^  are  noi  "both  included.  The  former  is  gen- 
erally omitted. 

2.  The  war  between  England  and  America  was  com- 
menced April  19,  1775,  and  peace  was  restored  Jan.  20, 
1783.    What  l^igth  of  time  did  the  war  continue  ? 

3.  The  American  Civil  War  began  April  11, 1861,  and 
closed  April  9,  1866.    What  time  did  it  continue  ? 

4.  How  long  has  a  note  to  run  that  is  dated  Jan.  16, 
1873,  and  made  payable  July  10,  1876  ? 

6.  A  note  dated  May  28,  1875,  was  paid  Feb.  10,  1876. 
What  length  of  time  did  it  run  ? 

6.  A  person  started  on  a  tour  of  the  world  at  9  o^clock 
▲.M.,  Sept.  3,  1874,  and  returned  to  the  same  depot  at 
3  P.K.,  July  15,  1876.    What  time  was  he  absent  ? 

7.  How  many  years,  months,  and  days  from  your  birth- 
day to  this  date ;  or,  what  is  your  age  ? 

8.  How  many  days  from  June  20th  to  the  10th  of  Jan. 
frdlowing? 

9.  What  length  of  time  elapsed  from  12  o'clock  M., 
Jan.  10.  1876,  to  June  16,  ^  o'clock  A.K.  ? 

10.  What  length  of  time  elapsed  from  16  min.  past  IC 
o'clock  A.M.,  July  4,  1873,  to  22  min.  before  8  o'clock 
P.M.,  Dec.  12,  1876  ? 

11.  What  length  of  time  will  elapse  from  40  min. 
25  sec.  past  12  o'clock  m.,  April  21,  1875,  to  4  min. 
36  sec.  before  5  o'clock  p.m.,  Jan.  1,  1878  ? 
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MULTIPLICATION. 

WnXTTBUr    JEXBBCiaXSm 

443.  1.  Multiply  28  ri  2  yd.  2  ft.  by  7. 

ofbb4lTion.  Ajtai^tbis.— Write  the  mnlti- 

3  8  rd«     2  yd.     2  ft.  pl^^r  mider  the  lowest  deiunniiuu 

n  tion   of    the   multiplicand,    and 

moltiplj. 


19  9  1  (i)      2  7  times  3  ft.  are  14  ft.,  equal  to 

^^  =  1  6  in.  4  yd.  2  ft.  Write  the  2  ft.  under 
rrr  I  7      T"         the  feet,  and  reserre  the  4  yd.  to 

add  to  the  product  of  yards. 

7  timet  2  yd.  are  14  yd.,  and  4  yd.  added  make  18  yd.»  eqnal  to 
8  rd.  1)  yd.  Write  the  1 J  yd.  under  the  yards,  and  reserve  the  8 
id.  to  add  to  the  product  of  rods. 

7  times  28  rd.  are  196  rd.,  and  8  rd.  added  make  199  rd.,  whieh 
write  under  the  same  denomination. 

The  ^  yd.  is  equal  to  1  ft.  6  in.,  which  added  to  the  product^  gives 
199  rd.  2  yd.  6  in.  for  the  entire  product. 

1.  The  multiplier  must  be  an  abstract  number.    (103.) 

2.  When  the  multiplier  is  large  and  is  a  composite  number,  the 
work  may  be  shortened  by  multiplying  suoceesivriy  by  its  fuctora. 
(1O90 

2.  In  9  bbL  of  walnuts,  each  containing  2  bn.  3  pk. 
6  qt.,  how  many  bnshels  ? 

3.  If  a  man  cut  3  Cd.  36  cu.  ft  of  wood  in  1  da.,  how 
many  cords  can  he  cut  in  12  days  ? 

4.  Multiply  8  gal.  3  qt  1  pi  3.25  gi.  by  96. 

5.  If  1  A.  produce  42  bu.  1  pk.  6  qt  1  pt  of  com,  how 
many  bushels  will  64  A.  produce  ? 

6.  Multiply  0.  8  f  I  9  f  3  6  m  34  by  24. 

7.  What  will  84  yd.  of  cloth  cost,  at  £1  8s.  9|d.  a  yd.  ? 

8.  If  $80  will  buy  3  A.  24  P.  20  sq.  yd.  4sq.ft  of  land. 
How  much  will  $4800  buy  ? 
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9.  How  many  bnshels  6t  gram  in  47  bags,  each  con- 
taining 2  bu.  2  pk.  6  qt? 

a^EBATTOJS.  AKAiiTBis.— Multiplying 

4Y  --  /g  X  5\   I  2                the  contents  of  1  bag  by  9, 

^            '  and  the  lesulting  product 

2  bu.     2  pk.      6  qt  by  5,  gives  the  contents  of 

9  45  bags,  which  is  the  tem> 

TTT         7i    1        n    X   •  A  V            poaite   number    next   les$ 
24  bn.     Opk.     6qt.in9bag8.     Ji^the  given  prime  nnm- 

^  her,  47.     Next    find   th« 

120  bu.     3  pk.     6  qt.  ''  45  "         contents  of  2  bags,  which, 

^  ^  A  i€    c%  (c         added  to  the  contents  of  45 

bags,  gives  the  contents  of 

126  bu.     1  pk.     2  qt  ''  47  "  45+2.  or  47  bags. 

10.  K  a  load  of  coal  by  the  long  ton  weigh  1  T.  6  cwt 
2  qr.  26  lb.  10  oz.,  what  will  be  the  weight  of  67  loads  ? 

11.  Multiply  4  yd.  1  ft  4.7  in.  by  125. 

12.  Multiply  7  T.  15  cwt  10.5  lb.  by  1.7. 

13.  At  $1.37j^  a  gallon^  what  will  be  the  cost  of  5  casks 
of  wine>  each  contaiuing  28  gaL  2  qt.  1  pt.  ? 

14.  A  farmer  sold  4  loads  of  oats^  averaging  41  bu.  3  pk. 
eacb^  at  1.75  a  busbeL    What  did  he  receive  for  the  whole  f 

DIYISION. 

444.  1.  Divide  56  lb.  9  oz.  12  pwt  by  6. 

OPERATioiT.  AHAiiYSiB. — Write  the  divisor  at  the  left 

lb.      OE.     pwt.     of  the  dividend.    The  object  is  to  find  \ 
6)56       9       12       dxth  of  a  compound  number. 

T       3       7T"         I  of  56  lb.  is  9  lb.  and  a  remainder  of  2  lb. 
9       5       12      Write  the  9  lb.  in  the  quotient,  and  reduce 
the  2  lb.  to  ounces,  which,  added  to  9  oz.,  make  33  oz. 

1  of  33  OE.  is  5  oz.  and  a  remainder  of  3  oz.  Write  the  5  oz.  in 
the  quotient,  and  reduce  the  8  oz.  to  pwt.,  which  added  to  12  pwt.. 
make  72  pwt.  '^  of  72  pwt.  is  12  pwt.,  which  write  in  the  quotient 
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2.  Divide  358  A.  57  P.  6  sq.  yd.  2  aq.  ft  by  7. 

3.  Divide  £35  9s.  7d.  by  6;  by  7;  by  8. 

4.  Divide  ^2  bu.  3  pk.  1  qt.  1  pt  by  9;  by  10 ;  by  12. 

When  the  divisor  is  Iftrge,  and  is  a  compoiiU  nnmber,  the  work 
may  be  shortened  by  dividing  successively  by  its  factors. 

5.  Divide  264  yd.  4  ft  3^  in.  by  21 ;  by  42. 

6.  Divide  196  Cd.  4  cd.  ft.  12  cu.  ft.  by  72. 

7.  How  many  iron  rails,  each  16  ft  long,  are  required 
to  iay  a  railroad  track  26  mi»  long  ? 

8.  Divide  24  sq.  mi.  140  P.,  by  22^. 

9.  Divide  202  yd.  1  ft  6^  in.  by  |. 

10.  Divide  336  bu.  3  pk.  4  qt  by  4  bu.  3  pk.  2  qt 

Reduce  both  dividend  and  divisor  to  the  same  denomination,  and 
divide  as  in  simple  numbers. 

11.  How  many  boxes,  each  holding  1  bu.  1  pk.  7  qt, 
can  be  filled  from  356  bu.  3  pk.  5  qt  of  cranberries  ? 

12.  Divide  311  gal.  1  qt  1  pt  by  53. 

OPERATIOir. 

53)311  gal.  Iqt  Ipt  (5gal.  3  qt  I  pt 
265 

4  6  gal.  rem.  2  6  qt.  rem. 

4  2 


1  8  5  qt  in  46  gal.  1  qt  6  3  pt  in  26  qt  1  pt 

159  53 

2  6  qt  rem. 

13.  The  aggregate  weight  of  41  hhd.  of  sugar  is  19  T. 
A  cwt  22  lb.     What  is  the  average  weight  ? 

14.  If  a  town  4  mi.  square  be  equally  divided  into  63 
farms,  how  much  land  will  each  farm  contain  ? 
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LONGITUDE   AND    TIME. 

445.  The  Jjongitude  of  a  place  is  its  distance  east 
or  west  from  a  given  meridian,  measured  on  the  equator. 

The  meridian  from  which  longitude  is  reckoi^d  is 
called  the  first  meridian^  and  is  marked  0°.  All  pkce^ 
east  of  this,  within  180%  are  in  east  longitude,  and  all 
places  west,  within  180^,  are  in  west  longitude. 

The  English  and  Americans  ustifllly  reckon  longitnde  from  the 
meridian  of  Greenwich,  England ;  the  French^  from  Paris. 

446;  Since  the  earth  revolves  on  its  axis  once  in  24 
hours,  the  sun  appears  to  pass  from  east  to  west  around 
the  earth,  or  through  360°  of  longitude  once  in  24  hours 
of  time.  Hence  in  1  hour  the  sun  appears  to  pass  through 
^  of  360%  or  15'' ;  in  1  minute,  through  ^  of  15°,  or 
J  6' ;  and  in  1  second,  through  -^  of  15',  or  15". 

CoMPAEisoK  OF  Longitude  and  Timb. 

There  is  a  diilereiice  ot 
1  hr.    in  Time. 
1  min. "      ** 
1  sec.   ••      *' 
4  min. "     ** 
4  sec  "      ** 

1.  Since  the  snn  appears  to  move  from  east  to  west,  when  it  is 
12  o'clock  at  one  place,  it  will  be  past  12  o'clock  at  all  places  east, 
and  before  12  at  all  places  west.  Hence,  knowing  the  differenoa 
of  time  between  two  places,  and  the  exact  time  at  one  of  them, 
the  exact  time  at  the  other  is  lonnd  \>j  a§4ing  their  difference  to 
the  given  time,  if  it  is  east,  and  by  subtracting,  if  it  is  loest. 

2.  If  one  place  is  in  east  and  the  other  in  west  longitude,  the 
difference  of  longitude  is  fonnd  by  adding  them,  and  if  the  som  i» 
greater  than  160^,  by  wbtrmting  it  from  380^ 


^or  a  diiSereiioe  ot 

15**  in 

Long. 

15'   " 

<i 

15"'* 

u 

JO    « 

M 

1'   ** 

« 

1"  ** 

M 
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447.  1.  The  earth  revolves  on  its  axis  once  in  every 
S4  hr.    What  part  of  a  revolution  does  it  make  in  12  hr.  ? 

2.  How  many  degrees  of  the  earth's  surface  pass  under 
ihe  sun's  rays  in  24  hr.  ?  In  12  hr.  ?   In  4  hr.  ?   In  1  hr.  ? 

3.  How  many  degrees  of  longitude  cause  a  differenco 
of  1  hr.  in  time  ?    2  hr.  ?    3  hr.  ? 

4.  When  it  is  6  o'clock  at  Chicago,  what  is  the  hour 
15°  east  of  Chicago  ?    15°  west  of  Chicago? 

5.  AVhen  it  is"  noon  in  New  York,  what  is  the  hour  15° 
east  of  New  York  ?    30°  west  of  N.  Y.  ? 

6.  When  it  is  3  o'clock  at  Washington,  what  is  the 
time  15°  15'  east  of  Washington?    30°  30'  west  ? 

7.  What  difference  of  longitude  causes  a  difference  of 
1  hr.  in  time  ?    Of  1  minute  ?    Of  1  second  ? 

8.  If  the  difference  in  the  time  of  Boston  and  of  St.  Louis 
is  1  hr.  15  min.,  what  is  the  difference  in  their  longitude  ? 

9.  A  man  left  New  Orleans  and  traveled  until  his 
watch  was  1  hr.  2  min.  too  fast.  How  far  had  he  trav- 
eled, and  in  what  direction  ? 

10.  Two  persons,  at  different  points,  observe  an  eclipse 
of  the  moon ;  one  seeing  it  at  9^  p.  m.,  and  the  other  at 
midmght.    What  is  the  difference  in  their  longitude  ? 

11.  A  tourist  leaves  home  at  12  M.  on  Monday,  and  on 
Saturday  finds  his  watch  1  hr.  15  min.  slow.  In  whai 
direction  has  he  been  traveling  ?    How  far  ? 

12.  A  and  B  start  from  opposite  points  and  travel 
towards  each  other.  When  they  meet,  A's  watch  is  40 
min.  slow  and  B's  1  hr.  fast.  How  far  apart  are  the  two 
points  of  starting,  and  in  what  direction  did  each  travel? 
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448.  To  find  the  difference  of  longitude  between 
two  places^  when  the  difference  of  time  is  known. 

1.  When  it  is  9  o'clock  at  WaehingtoD,  it  is  7  min.  4  sec* 
past  8  o'clock  at  St  Louis.    Find  the  difL  of  longitude. 

Akalybis. — Since  eveiy 

OFBRATiON.  hooT  of  time  corresponds 

9  hr.  0  min.  0  sec,  to  15°  of  long.,  and  eveiy 

3         7  4  mhmte  of  time  to  15'  of 

'  77  TT  T\-4»  •     mx  k)ng.,  and  eveiy  second  of 

5  2         6  6    DiftinTime.      time  to  15"  of  long.  (440). 

1  5     '  there  are  15  times  as  many 


13**     14'        0  0"  DifE.  in  Long.      deg.,  min..  and  sec.  in  the 

difference  of  longitude,  as 
Or,     4)5  2miD.     5  6  sec.  thwe  are  hr.,  min.,  and 

13°  14'  "^^^  ^^  *^®  difference  of 

time.     Or, 
Since  4  min.  of  time  make  a  difference  of  V  of  long.,  and  4  see. 
of  time  a  difference  of  1'  of  long.,  there  wiU  be  ^  as  many  degrees 
of  long,  as  there  are  minutes  <^  time,  and  ^  as  many  minutes  of 
long,  as  there  are  seconds  of  time. 

2.  The  difference  in  the  time  of  Washington  and  of  Sc 
Petersburgh  is  7  hr.  9  min.  19J  sec.  What  is  the  differ- 
ence in  their  longitudes? 

3.  When  it  is  12  o'clock  M.  at  Rochester,  TS.  T.,  it  is 
9  hr.  1  min,  37  sec.  A.  M.  at  San  Francisco.  The  long,  of 
Eochester  being  77®  51'  W.,  what  is  the  long,  of  the  latter? 

EuLE, — Multiply  the  difference  of  time  expressed  in 
hours,  minutes,  and  seconds  by  15  ;  the  product  will  he  the 
difference  oflongitude  in  degrees^imnutesy  and  seconds.  Or, 

Reduce  the  difference  of  time  to  minutes  and  seconds, 
then  divide  by  4;  the  quotient  mU  be  the  difference  oflon^ 
gitude  in  degrees  and  minutes. 
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4.  Noon  comes  1  hr.  6  min.  42  sec.  sooner  at  Quebeo 
than  at  Chicago,  whose  longitude  is  S?""  37'  45".  What 
is  the  longitude  of  Quebec  ? 

5.  When  the  days  and  nights  are  of  equal  length,  and 
it  is  noon  on  the  first  meridian,  on  what  meridian  is  it 
t  len  sunrise  ?    Sunset  ?    Midnight  ? 


449.  Tlie  following  table  of  the  Longitude  of  places 
compiled  from  the  Records  of  the  U.  S.  Coeut  Survey. 


Albany 73° 

Ann  Arbop SS'* 

Astoria.  Or 124'* 

Boston 7r 

Berlin. 13" 

Bombay 73** 

Cincinnati 84° 

Chicago 87° 

Cambridge,  Mass.  71° 
Jefferson  aty,Mo.  92° 
Mexico 99° 


44'  50"  W. 

48'         W. 

W. 

3'  30"  W. 
23'  45 "  E. 
54'        E. 
29'  31 "  W. 
37'  45"  W. 

7'  40 "  W. 

8'        W. 

5'        W. 


New  York. 74° 

New  Orleans.....  90° 

Paris 2° 

Rome 12° 

Richmond,  Va. . .  77° 
San  Francisco...  .122° 
St.  Paul,  Minn. . .  95° 

St.  Louis,  Mo 90° 

Univ.  of  Virginia.  78° 
West  Point,  N.  Y.  73° 
Washington,  D.C.  77° 


3'        W. 
2'  30 '  W. 

20'        E. 

2r     E. 

25'45"W. 

26'  45 "  W. 

4'  65"  W. 

15'  15"  W. 

31'  30"  W. 

57'        W. 

O'  15 "  W. 


450.  To   find  the    difference  of  time   between 
two  places^  when  their  longritudes  are  griven. 

1.  Find  the  diff.  in  the  time  of  Cinn.  and  of  St.  Paul 


9  5** 
84 


4' 
29 


OPERATION. 

5  5"    Long,  of  St.  P. 
31  "         Cinn. 


Smoel5°oflon 
gitade  make  f 
difference  of  \ 
hr.  of  time  and 
15',  a  differ^iee 
oflmin.of  time. 

and  15",  a  difference  of  1  sec  of  time  (440),  there  are  ^  as  many 
honrs,  minntes,  and  seconds  of  time  as  there  are  degrees,  minntei^ 
and  seconds  of  longitude. 


I  5)10^    35^         24^'    Diff.  of  Long. 

4  2  min.  2 1  i  sec.  Difl.  of  Time. 
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10^  35'  241' 

^> *      min.    sec. 

42  min.  2 1  sec.    |t  =  42    21| 

Sinoe  1°  of  long,  makes  a  difL  of  4  min.  of  time,  and  1'  makes  i 
diff.  of  4  see.  of  time  (446)»  there  is  a  diff.  of  4  times  as  many  min* 
ntes  and  seconds  of  time  as  th^pe  are  deg.,  min.,  aad  sea  of  long. 

2.  Find  the  difference  in  the  time  of  Ann  Arbor, 
Mich.,  and  of  Cambridge,  Mass.  ?  * 

3.  Wh^i  it  is  half^past  3  o'<dock  p.jc.  at  West  Point, 
N.  Y.,  what  time  is  it  at  Bombay  ? 

SiTLE. — Divide  the  difference  of  longitttde  expressed  in 
degrees,  minutes,  and  seconds,  by  15 ;  the  quotient  will  he 
the  difference  of  time  in  hours,  minutes,  and  seconds.   Or, 

Multiply  the  difference  of  longitude  hy  4,  and  the  product 
will  ie  the  difference  of  time  in  minutes  and  seconds,  which 
may  be  reduced  to  hours. 

Find  the  difference  in  time  of 


4.  Washington,  and  Eome. 

5.  Chicago,  and  Paris. 

6.  K  Orleans,  and  N.  York. 

7.  Albany,and  Jefferson  Cy. 


8.  Bichm'd,  and  St.  Louis. 

9.  New  York,  and  Mexico. 

10.  Ann  Arbor,  and  Berlin. 

11.  Mexico,  and  San  Fran. 


12.  When  it  is  6  a.m.  at  Boston,  what  time  is  it  at  Cin- 
cinnati ?    At  Chicago  ?    At  St.  Louis  ?. 

13.  When  it  is  6  p.m.  at  the  University  of  Va.,  what 
time  is  it  at  Berlin?    At  St.  Paul ?    At  Astoria,  Or. ? 

14.  How  much  later  does  the  sun  rise  in  New  York 
than  in  Bome  P    Than  in  Paris  ? 

15.  Li  sailing  from  San  Francisco  to  Bombay,  will  a 
chronometer  gain  or  lose  time,  and  how  much  ? 

*  Take  from  the  Table  the  reqoired  Longitude  of  the  different  placea 
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DUODEOIMALS. 

451.  Duodecimals  are  fractions  of  a  foot  formed 
by  successively  dividing  by  12 ;  as,  -^,  yjj,  xtW>  ®^ 

452.  The  Unit  of  measure  is  1  foot,  which  may  be  a 
linear,  a  square,  or  a  cubic  foot  The  5cafo  is  uniformly  12, 

453.  In  the  duodecimal  divisions  of  a  foot,  the  differ* 
ent  orders  of  units  are  related  aa  follows : 

1'    (inch  or  prime)  =    -^   of  a  foot,  or  1  in.  Linear  Meas. 

1"  (second)  or  ^  of  ^  =   j\j  of  a  foot,  or  1  '*   Square     " 

1'"  (tWid)  or  ^  of  ^  of  tJ»  =  tAf  ^  »  ^o*.  or  1  "   Cubic      *' 


Table. 

12  Fourths  ('"0=1  Th>Kl    •  •  V''\lft.=W=lU"z=172S^"=2(fm' 

12  Thirds  =1  Second  .  .  1" 

12  Seconds        =1  Prime    .  .  1' 

12  Primes         =lFoot  ,  .  ,  ft. 


HI 

1'=  12"=-  144"'r^  1728"" 

1"=    12"'=     144"" 

1"'=      12'"' 


The  marks  ',  ", '",  "",  are  calied  Indicei. 

Duodecimals  are  used  by  artificers  in  measuring  mrfaces  and  soUda, 


ADDITION   AND    SUBTEAOTION. 

454.  Duodecimals  are  added  and  subtracted  in  the 
^une  manner  as  compound  numbers. 

1.  Add  14  ft.  r  8",  16  ft.  3'  5",  and  21  ft.  9'  11". 

2.  Add  140  ft.  10'  r  9'",  71  ft  8",  and  107  ft.  4'  11"  3"'. 

3.  Prom  54  ft.  9'  5"  subtra<3t  30  ft  10'  8". 

Duodecimals  are  not  much  used.      The  subject  is  fttllj  treated 
end  applied  in  "  Robinson's  Higher  Arithmetic' 


n 
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MULTIPLICATION. 

455.  In  the  multiplication  of  duodecimals,  the  product 
of  two  dimensions  is  area  or  surface,  and  the  product  of 
three  dimensions  is  solidity  or  volume.    (344^  349.) 

WBITTEN    BXEBCiama, 

456.  1.  Multiply  9  ft.  8'  by  4  ft.  7'. 

OFEBATiON.  ANALYSIS.— Begm  at  tll6  light    8'  X  7'  =  SO'' 

9  ft.     8'  =  4'  8".     Write  the  8"  one  place  to  tlie  right, 

A  f4-      IV'  leserving  the  4'  to  add  to  the  next  product. 

— ^        Then  9  ft.  x  7'  =  68';  63' +  4' =  67' =  5 ft.  7', 

5  It.     7      8       which  write  in  the  placeB  of  feet  and  primes. 
3  8  ft.     8'  Next  multiply  by  4  feet :  8'  x  4  ft.  =  32'  = 

AAf^      ^'     Q^     2  ft.  8'.     Write  the  8'  in  the  place  of  primeB, 

reserving  the  2  ft.  to  add  to  the  next  product. 
Then  Oft.  x  4fL  =  86  ft.;  86  ft.  +  2  ft.  =38  ft.,  which  write  in  the 
place  of  feet.  Adding  the  partial  products^  the  sum  equals  44  ft 
8'  8",  the  product  required. 

2.  How  many  square  feet  in  4  boards,  each  12  ft.  9' 
long,  and  1  ft.  4'  wide? 

Bulb. — I.  Write  the  terms  of  the  multiplier  under  the 
corresponding  terms  of  the  multiplicand. 

IL  Multiply  each  term  of  the  multiplicand  by  each  term 
df  the  multiplier,  beginning  with  the  htoest  order  of  units 
in  each.  Reduce  each  product  to  higher  denominations 
when  possible,  and  write  in  their  proper  places.  Tlie  sum 
of  the  partial  products  will  be  tlie  product  required. 

3.  Multiply  10  ft  6'  4"  by  5  ft.  3'  8". 

4.  Find  the  area  of  a  floor  14  ft  8'  wide  and  16  ft.  5'  long. 
6,  What  are  the  solid  contents  of  a  block  of  marble 

«  ft  10'  long,  4  ft  3'  wide,  and  1  ft  9'  thick  ? 
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457. 


SYNOPSIS  FOR   REVIEW. 


O 

H 
O 

P 
Q 

00 


ri.  Definition  of  Reduction. 

2.  Reduction    to    Lower 
Dbnominationb. 


f  1.  Principle. 
(  2.  Rule,  I,  IL 


j  1.  Principle. 
(  2.  Rule,  I,  n. 


3.  Reduction    to   Higher 

Denominations. 

.       T5 ,^„        r430.  Rule. 

4.  Reduction        Ki««  t»  i     t  tt  ttt 

.^^ I  432.  Rule,  I,  n,  III. 

OF  Dbnominatb  <  7^  -  T>  1 

I  434.  Rule. 


O 

o 

J, 


Pi 

H 
!zi 

o 

P 


Fractions. 


t430.    Rule.  I,  n,  (2.) 


4.  ADDITION    OP    COMP.   NUMBERa 


5.  SUBTRACTION 


« 


«< 


6.  MULTIPLICATION  " 


7.  DIVISION. 


« 


n 


C  1.  How   per 
formed. 

2.  UPONWHAf 
PRIKCIFUSa 
BABED. 


q  jz; 

00 


1,  Definitions 


■li 


Longitude. 
First  Meridian. 


S 


2.  Comparison  of  Longitude  and  Time. 


8.  Rules. 


1.  To  find  di£  of  long,  when  dlff 
of  time  is  given. 

2.  To  find  diff.  of  time  wben  di£& 
of  long,  is  ^ven. 


''  1.  DuVINiTIOiN. 


3 


8 


2.  Unit  of  Measure. 

8.  Table. 

4.  Addition  and  Subtraction. 


r. -12. 
(8. 


1.  Product  of  two  dimenriopfl. 
5.  Multiplication.  -{2.  Product  of  throe  dimendons. 

Rule,  I.  IL 


458.  Measurements  involve  a  practical  applica- 
tion of  the  Weights  and  Measures  to  various  operations 
required  in  the  mechanic  arts^  and  to  the  common  busi- 
ness of  life. 

EEOTANGULAE   SUEFAOES.* 


459.  A  Rectangle  is  a  plane  fig- 
ure bounded  by  four  sides,  having  all 
its  angles  right  angles. 

It  has  ttoo  dimensions — hngth  and      Bectangie. 
breadth. 

When  aU  its  i^det  are  equal,  it  is  called  a  Square, 

460.  The  Area  of  a  rectangle  is  the  surface  included 
within  the  lines  which  bound  it,  and  is  expressed  by  the 
number  of  times  it  contains  a  given  unit  of  measure. 

461.  The  Unit  of  Measure  for  surfaces  is  a  square 
each  side  of  which  is  a  unit  of  some  known  length. 

Thasy  the  imit  of  square  inches  is  1  square  inch;  of  squaie  feet, 
1  iquare  foot;  of  square  yards,  1  square  yard,  etc 

*  Meaenrementfl  of  plane  flgnres  requiring  a  knowledge  of  Involution  and  Bro- 
bition  are  treated  at  the  close  of  this  book  under  the  head  of  **  MeiuuraUon.^* 
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The  diagiam  repreeents  a  square  yard,  eaeh  nde  of  which  is  1  yd. 

or  3  ft.  long,  and  the  whole  is 
divided  into  square  feet,  1  sq.  ft. 
being  the  Unit  of  Measure,  In 
one  row  there  are  8  sq.  ft.,  in 
3  rows  there  are  3  times  3  sq.  ft., 
or  9  sq.  ft.  Hence  the  area  of 
1  sq.  yd.  is  9  sq.  ft. 

So  the  area  of  a  rectangle 
framed  by  2  adjacent  rows,  is  ex- 
pressed by  3  sq.  ft.  X  2,  or  6  sq.  ft. 


Square 
Bx>ot. 

Square 
Foot. 

Ssq.  ft.  X8  =  0  sq.ft. 


462.  To  find  the  area  of  a  rectangle : 

Rule. — Find  the  product  of  the  numiers  denoting  the 
length  and  breadth,  expressed  in  the  same  denomination; 
the  result  is  the  area. 

463.  To  find  either  dimension  of  a  rectangle  : 
EuLB. — Divide  the  area  hy  one  dimension  ;  the  quotient 

is  the  other. 

464.  Artificers  compute  their  work  by  linear y 
superficial  or  square,  and  cuMc  measures. 

1.  Glazing  and  stone-cutting  are  estimated  by  the  square  foot. 

2.  Plastering,  paving,  ceiling,  etc.,  commonly  by  the  square  foot, 
or  the  square  yard. 

3.  Roofing,  flooring,  partitioning,  slating,  etc.,  generally  by  the 
square  of  100  squa/re  feet ;  sometimes  by  the  square  foot,  or  square 
yard. 

4  One  thousand  shingles,  ayera^^ng  4  in.  wide,  and  laid  5  in.  to 
the  weather,  are  estimated  to  cover  a  square. 

5.  Bricklaying  is  generally  estimated  by  the  tJumsand  bricks, 

WBITTBir     BXJEBCISBS. 

465.  1.  How  many  square  feet  in  a  floor  27  ft.  long 
and  21  ft.  wide?    How  many  square  yards? 

2.  How  many  feet  wide  is  a  hall  that  is  26  ft.  long  and 
contains  195  square  feet  ? 
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3.  What  is  the  length  of  a  lawn  that  contains  305  sq.  yd, 
and  is  45  ft.  wide  ? 

Find  the  area  of  rectangles  having  the  following 
dimensions : 


4.  12^  yards  sqnare. 

5.  18  yd.  2  fi  square. 

6.  18i  rd.  by  2oi  rd. 


7.  5  ch.  14  L  by  6  ch.  25  1. 

8.  25  ft  6  in.  by  16  ft.  9  in. 

9.  14  yd.  1  ft.  10  in.  sqnare. 
The  area  and  one  dimension  given^  find  the  othex 

dimension  of  the  following  rectangles  : 

10.  Area  374J  square  feet,  length  20  ft  6  in^ 

11.  Area  5  A.  41  P.,  width  7  chains  25  links. 

12.  Area  180  sq.  yd.  4  sq.  ft,  width  9  yd.  2  ft. 

13.  How  many  square  yards  in  the  sides  of  a  room 
16  ft.  long,  12  ft  6  in.  wide,  and  9  ft.  3  in.  high  ? 

14.  How  many  planks  12  ft.  long  and  10  in.  wide  will 
be  required  to  floor  a  room  which  is  24  ft  by  20  ft  ? 

Find  the  number  of  yards  in  length  of  carpeting  re- 
quired for  rooms  of  the  following  dimensions  : 

15.  For  a  room  24  ft.  by  16  ft  6  in. ;  carpet  1  yd.  wide- 

16.  For  a  room  52  ft.  by  35  ft. ;  carpet  2  ft  4  in.  wide. 

17.  For  a  room  28  ft  by  23  ft  9  in. ;  carpet  80  in.  wide. 

18.  For  a  room  27  ft.  3  in.  by  22  ft  6  in.;  carpet  2  ft 
6  in.  wide. 

Find  the  cost  of  carpeting  rooms,  their  dimensions, 
and  the  width  and  price  of  carpet  being  as  follows  : 

19.  Floor,  34  ft.  by  18  ft.  6  in.,  carpet  2  ft  wide,  at 
1.94  a  yard. 

20.  Floor,  30  ft.  3  in.  by  22  ft.,  carpet  |  yd.  wide,  at 
11.08  a  yard. 

21.  Floor,  18^  ft.  by  16.4  ft,  carpet  |  yd.  wide^  at 
121  a  yard. 
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22.  Floor,  40  ft.  by  36  ft,  coyered  with  matting  4  ft 
wide,  at  $1.22  a  yard. 

23.  Floor,  26  ft  6  in.  by  18  ft,  coyered  with  oil-cloth, 
at  $1.15  a  square  yard. 

24.  How  many  tiles  8  inches  square,  will  lay  a  floor 
48  ft  by  10  ft? 

25.  What  will  be  the  cost  of  flagging  a  side-walk  312  ft 
Jong  and  6^  ft.  wide,  at  12.70  a  square  yard  ? 

26.  What  will  it  cost  to  cement  a  cellar  bottom  48  ft 
6  in  long  and  27  ft  wide,  at  $.45  a  square  yard  ? 

27.  How  many  squares  are  there  in  a  partition  104  ft 

9  in.  long,  and  20  ft  4  in.  high  ? 

28.  What  is  the  expense  of  plastering  the  sides  and 
ceiling  of  a  room  40  ft.  long,  36^  ft.  wide,  and  22J  ft 
high,  at  $.36  a  square  yard,  allowing  1375  sq.  ft  for  dobra, 
windows,  and  baseboard  ? 

29.  Find  the  cost  of  glazing  6  windows,  each  8  ft  3', 
by  5  ft  4',  at  $.75  a  square  foot 

30.  A  room  is  24  ft  by  16^  a,  and  18  ft  high.  Find 
the  cost  of  papering  its  sides  with  paper  40  in.  wide  and 
8  yd.  in  a  roll,  at  $1.20  a  roll  put  on,  and  edging  it  with 
gilt  moulding  next  the  ceiling,  at  9  cents  a  foot.  There 
are  2  windows,  each  2  ft  4  in.  by  5  ft  8  in.,  and  2  doors 
2  ft  9  in.  by  6  ft  6  in.,  and  a  baseboard  9  in.  wide. 

31.  How  many  sods,  each  16  in.  square,  will  be  required 
to  turf  a  yard  53  ft  4  in.  long  and  28  ft  wide  ? 

32.  How  many  yards  of  silk,  -j  yd.  wide,  will  be  re- 
quired to  line  24  yd.  of  satin  J  yd.  wide  ? 

33.  How  many  rolls  of  paper,  each  8  yd.  long  and  18  in. 
wide,  will  paper  the  sides  of  a  room  16  ft.  by  14  ft.  and 

10  ft.  high,  deducting  124  sq.  ft  for  doors  and  windows? 
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34  Find  the  cost  of  lining  a  tank  5  ft.  8  in.  long,  4?  ft. 
wide,  and  5  ft.  deep,  with  zinc,  weighing  6  lb.  to  the 
fKjuare  foot,  at  12  cents  a  pound,  which  includes  the  labor. 

35.  Find  the  cost  of  plastering  the  walls  of  a  room 
12  ft  11'  square,  9  ft  3'  high,  allowing  for  2  windows  and 
I  door,  each  6  ft  2'  by  2  ft  4',  at  1.28  a  square  yard. 

36.  How  many  shingles  4  in.  wide,  laid  6  in.  to  the 
weather,  will  cover  the  roof  of  a  building,  the  ridge  being 
46  ft  long,  and  the  girt  from  eaves  to  eaves  40  ft,  the 
first  course  on  each  of  the  eaves  being  double  ? 

37.  What  will  be  the  cost  of  wainscoting  a  room  21  ft. 
8  in.  by  14  ft  10  in.  and  10  ft  6  in.  high,  at  $.30  a  sq.  yd.  ? 

38.  Find  the  cost  of  slating  a  roof,  64  ft.  9  in.  long  and 
45  ft.  wide,  at  I15.37|^  per  square  ? 

LAND. 

466.  The  Unit  of  land  measure  is  the  acre. 

Measarements  of  land  are  oommonlj  recorded  in  square  milei, 
acres,  and  hundredths  of  an  acre.  The  denomination  rood  is  no 
longer  used.    See  Arts.  341  and  346. 

WBITTBir    BXBBCiaJES. 

467.  / 1.  How  many  acres  in  a  farm  120  rods  square  ? 
2.  A  field  80  rd.  long  contains  16  A. ;  what  is  its  width  ? 
3(  A  town  0^  mi.  long  and  5|^  mi.  wide  is  equal  to  how 

many  farms  of  120  A.  each  ? 

4.  What  decimal  part  of  an  acre  is  a  piece  of  land  121 
f d.  long  and  75  feet  wide  ? 

5.  A  rectangular  farm  containing  435  A.  96  P.  is  264 
fd.  long  on  one  side:  what  is  the  length  of  the  other  side? 

6.(  What  is  the  value  of  a  farm  189.5  rd.  long  and  150 
rd.  wide,  at  142}  an  acre  ? 
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7.  A  man  having  a  field  70  rd.  square  appn^ymted  5  A. 
of  it  to  corn,  100  sq.  rd.  to  garden  vegetables,  and  the 
remainder  to  meadow.  What  fractional  part  of  the  wbofe 
field  did  the  meadow  comprise  ? 

8.  A  rectangular  field  50  rd.  long  contains  10  acres. 
Another  field  of  the  same  width  contains  5  acres  ;  what 
18  its  length  ? 

9.  At  $2.75  a  rod,  how  much  less  will  it  cost  to  fence 
a  piece  of  land  80  rd.  square  than  if  the  same  were  in 
the  form  of  a  rectangle  twice  as  long  and  one-half  as  wide? 

10.  I  bought  a  piece  of  land  16  ch.  long  and  15  ch. 
widcj  at  $100  an  acre,  and  dividing  it  into  lots  ot  6  rd. 
by  5  rd.,  sold  them  at  |50  each.    What  was  my  gain  ? 

468.  Oovemtnent  lAinds  are  usually  surveyed 
into  rectangular  tracts,  bounded  by  lines  conforming  to 
the  cardinal  points  of  the  compass. 

A  Base-line  on  a  parallel  of  latitude,  and  a  Principal 
Meridian  intersecting  it,  are  first  established.  Other 
lines  are  then  run  six  miles  apart,  each  way,  a«  nearly  as 
possible. 

The  tracts  thus  formed  are  called  Townships,  and  con- 
tain, as  near  as  may  be,  23040  acres. 

A  line  of  townships  extending  north  and  south  is 
called  a  Range. 

Thd  ranges  are  desigDated  by  their  number  east  or  west  of  the 
frineipal  meridian. 

The  UnmMpi  in  each  range  are  designated  hj  their  number 
north  or  sooth  of  the  baee-Hne, 

Since  the  earth's  snr&oe  is  convex,  the  prindf  al  meridians  con- 
verge as  they  proceed  northward.  This  tends  to  throw  the  town- 
ships and  sections  oat  of  square,  and  necessitates  occasional  lines 
of  oAet,  called  **  correction  lines,'' 
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Townships  are  sabdivided  into  Sections,  and  sections 
into  Half'SedionSy  Qtmrier-Sections,  Salf-Quarter-Seo 
tionsy  Qnarter-Quarter-SecHons,  and  Lois. 

Diagram  No.  1  shows  the  sub-dinsions  of  a  Township  into  Sec 
tions,  and  how  they  are  numbered,  commencing  at  the  N.  £.  comer. 

Diagram  No.  2  shows  the  sub-diTieions  of  a  Section,  on  an  en- 
larged  scale,  and  how  they  are  named. 


Diagram  No.  1, 


IHagrani  No.  2. 
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A  Lot  is  a  sub-division  of  a  section,  usually  of  irregmar  form.  On 
account  of  bordering  upon  a  navigable  river  or  lake— oonuiining  as 
nekir  as  may  be  the  area  of  a  Quarter^Quarter-Seotion,  ana  described 
as  lot  No.  1,  2,  3,  etc.,  of  a  particular  section. 

City  and  village  plats  are  usually  sub-divided  into  Bloeke,  and 
these  into  Lots. 
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WRITTEN     JSXEB  C  ISB8. 

1.  If  a  township  of  land  is  equally  divided  among  288 
families,  how  many  acres  does  each  receive  ?  What  part 
of  a  section  ? 

2.  What  number  of  rails  will  enclose  a  quarter-section 
of  land  with  a  fence  6  rails  high,  and  3  lengths  for  every 
2  rods ;  and  what  will  be  the  cost  of  the  rails,  at  $40  per 
thousand  ? 

3.  A  man  bought  the  S.  |  of  a  section  of  land  at  (2^ 
an  acre,  and  afterward  sold'  the  E,  ^  of  what  he  bought 
at  $4.37^  an  acre.     What  was  his  gain  ? 

4.  If  I  buy  the  N.E.  J  and  the  E.  ^  of  N.  W.  J  of  a 
section  of  land,  how  many  acres  do  I  purchase  ?  What 
part  of  a  whole  section  ?  How  are  the  parts  located  in 
respect  to  each  other  ? 

5.  A  speculator  bought  of  the  111.  Central  E.  R  Co., 
the  S.  i  of  Section  4,  township  10  north,  range  6  east,  af 
12  an  acre.  He  afterward  sold  the  E.  J  of  S.E.  J^  at  12.75 
an  acre  ;  the  N".  W.  J  of  S.E.  J  at  $3^  an  acre ;  and  the 
N.  ^  of  S.W.  i  at  $3.84  an  acre.  How  many  acres  has 
he  left?  What  was  his  gain  on  the  purchase  price  of 
the  whole  ?    Draw  diagram. 

6.  A  man  having  purchased  a  section  of  land  from 
the  IT.  S.  Government  at  $1.25  an  acre,  sold  the  S.  ^  Of 
S.W.  i  at  $2.50  an  a<jre;  the  N.E.  i  of  N.W.  i  at  $1.75 
an  acre ;  the  W.  ^  of  S.E.  J  at  $2  an  acre ;  and  the  W.  i 
of  S.W.  i  of  N.E.  i  at  $3  an  acre.  How  many  acres 
has  he  remaining,  and  what  is  his  gain,  provided  the 
remainder  is  sold  at  $2^  an  acre  ?  Draw  diagram  and 
explain. 
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EECTANG-ULAE   SOLIDS. 

469.  A  Rectangular  Solid  is  a  body  bounded  bj 
six  rectangnlar  plane  faces. 

The  oppodte  side»  are  eqn&l  and 
paratle^l. 

It  has  tJiree  dimeiiBiona — length, 
breadth,  and  thickness. 

When  aU'\ta  faces  are  equal,  it  U 
called  B  Ot&e. 

470.  The  Volume  or  Solid  Contents  of  a  body 
is  the  Bpace  included  within  the  enrfaces  which  bound  it, 
and  ig  expressed  by  the  nnmber  of  times  it  contains  a 
given  unit  of  measure. 

471.  The  Unit  of  Measure  for  eolida  is  a  cube,  the 
edge  of  which  is  a  anit  of  some  known  length. 

Thus,  the  unit  of  cubic  inches  ia  a  euht  the  edge  of  nhich  is 
I  ineh,  or  1  evbie  itiek  ;  of  cabic  feet,  1  cviiic  foot,  etc. 

The  diagram  repre- ' 
ients   a   cubic    yard, 
each    foce    betnfi:    a 
■qnaie  Tard.  contain- 
ing   &   Bq.  ft       It   a 
eectioD  1  ft.  tliick  la  ' 
cnt  &om  one  aide,  it  ^ 
may  be  dirided  into  | 
8  times  8  en.  ft.,  or  »  I 
en,  ft.,  1  en.  ft.  l>eing  " 
the  unit  of  metuuTe. 

And  BJnce   the   cubic  ten,  ft.  >  Scncn. ft 

yard  is  3  It.  thick,  it 

coatains  8  sQch  gections,  or  3  times  9  en.  ft.,  which  are  37  en.  ft. 
Hence  the  ^ume  of  1  ca  jd.  is  37  cu.  ft. 

So  the  volnme  of  a  »olid,  formed  of  tvro  adjacent  sections,  is  ex- 
presaed  bj  8  cu.  ft.  X  S  X  3  =  IB  cu.  ft. 
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472.  To  find  the  volume  of  a  rectangular  solid 

BuLE. — Find  the  product  of  the  numbers  denoting  thi 
three  dimensionSy  expressed  in  the  same  denomination; 
this  result  is  the  volume, 

4'73,  To  find  a  required  dimension  of  a  rectanguldW 
solid: 

Bulk — Divide  the  volume  by  the  product  of  the  nutn- 
bers  denoting  the  other  two  dimensions;  the  quotient  wiM 
be  the  required  dimension. 

WBirrBX    BXMiBCI8B8. 

474.  1.  What  are  the  contents  of  a  rectangular  solid 
6  ft.  long  and  4  ft.  square  ? 

2.  What  is  the  volume  of  a  solid  9  ft.  long,  4  ft.  wide, 
and  3  ft.  thick  ? 

3.  A  vat  12  ft.  square  contains  1224  cu.  ft.  What  is 
its  depth  ? 

4.  What  is  the  volume  of  a  bin,  the  inside  dimensio48 
of  which  are  8  ft.  6  in.  by  6  ft.  by  4  ft.  4  in.  ? 

5.  How  many  cubic  yards  of  earth  must  be  removed  in 
digging  a  cellar  36  ft.  long,  24  ft.  wide,  and  6 J  ft.  deep? 

Find  the  volume  of  rectangular  solids  having  the  fol- 
lowing dimensions : 

6.  Of  a  cube  the  edge  of  which  is  1  yd.  1  ft.  9  in. 

7.  Of  a  solid  6  yd.  2  ft.  7  in.  by  3  ft.  4  in.  by  2  ft.  11  in, 

8.  Of  a  solid  5  ft.  square  and  the  height  6.4  ft. 

Find  the   required  dimension  of  rectangular  solids, 
the  volumes  and  two  dimensions  being  as  follows  : 
9.  Volume,  6  cu.  ft. ;  length,  8  ft. ;  width,  8  ft. 
10.  Volume,  20  cu.  ft. ;  length,  36  ft. ;  width,  10  in. 
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11.  Volume,  13ctt.  yd.  Ilea.  ft.  900  ou.  ia.;  width, 
7  ft.  3  in.;  height,  5  ft.  6  Iq. 

1%.  How  many  cable  feet  of  air  in  a  room  that  is  24  ft 
9  in.  long,  18  ft.  4  in.  wide,  and  10  ft  8  in.  high? 

A  Oard  of  wood  ie 
%  pile  8  ft.  long,  4  ft. 
wide,  and  4  ft.  high. 

A  ear  d-fooliBt  toot 
in  length  of  snch  & 
[ole;  that  is,  1  ft. 
long,  4  ft.  wide,  and 
4  ft.  high. 

13.  How  many  corda  in  a  pile  of  wood  30  ft  long,  8  ft. 
wide,  and  6  ft  6  in.  high? 

14.  A  pile  of  wood  containing  61ji  cords,  is  90  ft  long 
and  12  ft  wide.     How  high  is  it? 

15.  What  will  be  the  coat  of  a  pile  of  wood  12  ft.  6  in. 
long,  8  ft.  wide,  and  4  ft.  6  in.  high,  at  13.75  a  cord? 

16.  What  will  it  cost  to  dig  a  cellar  45  ft  long,  28  ft 
wide,  and  8  ft.  6  in.  deep,  at  $.43  a  cubic  yard  ? 

17.  What  must  be  the  length  of  a  load  of  wood  that  ia 
3  ft.  high  and  5  ft.  4  in.  wide,  to  contain  a  cord? 

18.  How  many  cans,  8  in.  by  6  in.  by  3  in.,  can  be 
packed  in  a  box  33  in.  by  24  in.  by  15  in.  in  the  clear  t 

19.  At  $3^  a  cord,  what  is  the  value  of  the  wood  that 
can  be  piled  under  a  shed  50  ft  long,  25  ft.  wide,  and 
IS  ft.  high? 

30.  In  building  a  house,  300  joistfl  10  in.  by  3  in.  were 
used,  which  together  amounted  to  1000  oo.  ft  What  was 
the  length  of  each? 
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475.  Masonry  is  estimated  by  the  cubic  foot ^  and  Uy 
the  perch  ;  also  by  the  square  foot  and  the  square  yard. 

1.  Materials  are  ufloal^y  eeUmated  by  cabic  measure ;  the  toork 
by  cubic  or  square  measura 

3.  A  Perch  of  stone,  or  of  masonry,  is  16j^  ft  long,  1}  ft.  wide, 
and  1  ft.  high,  and  is  equal  to  24.76  cu.  ft. 

8.  When  stone  is  buOt  into  a  wall,  33  cu.  ft.  make  a  perch,  2f  eiL 
ft  bein^  allowed  for  mortar  and  filling. 

4.  JSmbankments  and  laaxawUQns  are  estimated  by  the  tidne  yard. 
6w  A  cubic  yard  of  common  earth  is  called  a  load. 

6.  Brickwork  is  generally  estimated  by  the  thouMnd  brieJcB  ;  some- 
times in  cubic  feet.  In  waUs,  brick-work  Is  estimated  at  the  rate  of 
a  brick  and  a  half  thick. 

7.  North  Riyer  bricks  are  8  in.  x  8^^  x  2}^ ;  Maine  bricks  are  7^  in. 
X  3|  X  2| ;  Philadelphia  and  Baltimore  bricks  are  8}  in.  x  4}  x  2| ; 

and  Milwaukee  bricks  8^  in.  x  4|  x  2}. 

8.  In  estimating  material,  allowance  is  made  for  doors,  windows, 
and  cornices. 

9.  In  estimating  the  work,  mascms  measure  eadi  wall  on  the 
outside,  and  ordinarily,  no  allowance  is  made  for  doors,  windows, 
and  comers ;  but  sometimes  an  allowance  of  orie-half  is  made*  this 
being,  however,  a  matter  of  contract, 

476.  To  find  the  number  of  bricks  in  a  cubic  foot  of 
masonry : 

BuLE. — ^I.  Add  to  the  face  dimensions  of  the  kind  of 
bricks  used  the  thickness  of  the  mortar  or  cement  in  which 
they  are  laid,  and  compute  the  area, 

IL  Multiply  this  area  by  the  quotient  of  the  thickness 
of  the  wall  divided  by  the  nnmber  of  bricks  of  which  it  is 
composed,  the  product  will  be  the  volume  of  a  brick  and 
%ts  mortar  in  cubic  inches, 

UL  Divide  1728  by  this  volume,  and  the  quotient  vnll 
be  the  number  of  bricks  in  a  cubic  foot. 
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WniTTBN     BXBnCI8B8. 

477.  1.  How  many  Milwaukee  bricks  in  a  cubic  fom 
of  wall  12f  in.  wide,  laid  in  courses  of  mortar  ^  of  an  inch 
thick? 

OPERATION. 

8.5+.35  =s  8.76  in.  =r  Ungl^  of  brick  and  joint 
2.875 +  .26  =  2.625  in.=  thidsnesa  of  brick  and  joint. 
8.75x2.625  =  22.96875  sq.  ixL^rarea  of  itsfece. 
12.76  -!-  3  (number  of  bricks  in  width  of  wall)  =  426^  in*  =  width 
of  hnck  and  mortar. 

22.96875  x  4J35  =  97.617  +  =  evhk  mchea  in  a  brick. 

1728  -*-  97.617  +  =  17.7  +  =  number  of  hrieks  in  a  cubic  foot. 

2.  How  many  bricks,  8  in.  x  4  x  2>  will  be  required  to 
build  a  wall  42  ft.  long,  24  ft.  high,  and  16|^  in.  thick, 
laid  in  courses  of  mortar  ^  of  an  inch  thick  ? 

3.  How  many  i)erehes  of  stone,  laid  dry,  will  build  a 
wall  60  ft.  long,  l^  fi  high,  and  18  in.  thick  ? 

BuLES. — 1.  Multiply  the  niitnier  of  cubic  feet  in  the 
wall,  or  work  to  he  done,  by  the  number  of  bricks  in  a  ciibie 
foot ;  the  product  wiU  be  the  number  of  bricks  required. 

2.  Divide  the  number  of  cubic  feet  in  the  work  to  be  done 
by  24.75  ;  the  quotient  tvill  be  the  number  of  perches. 

4.  How  many  perches  of  masonry  in  a  wall  120  ft.  long, 
6  ft.  9  in.  high,  and  18  in.  thick  ? 

5.  How  many  bricks  in  the  four  walls  of  a  square  house 
36  ft.  long,  24  ft.  high,  and  12f  in.  thick,  allowing  224  cu. 
ft.  for  doors  and  windows,  one  half  tor  the  corners,  and  J 
of  an  inch  for  each  course  of  mortar  ? 

6.  At  $.66  a  cu.  yd.,  what  will  it  cost  to  renmove  an 
embankment  240  ft.  long,  38  ft.  wide,  and  8.6  ft.  high  ? 
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7.  Find  the  cost  of  digging  and  walling  the  cellar  of 
a  hoose^  whose  length  is  41  ft.  3  in.,  and  width  33  ft.;  the 
cellar  to  be  8  ft.  deep,  and  the  wall  H  ft.  thick.  The 
excavating  will  cost  1.50  a  load,  and  the  stone  and  mason 
work  $3.75  a  perch. 

8.  How  many  perches  of  stone  will  be  required  to  en- 
close a  lot  16  rd.  long  and  12  rd.  wide,  with  a  wall  6  ft. 
high  and  3  ft.  thick,  allowing  one-half  for  the  comers  ? 

9.  A  street  650  ft  long  and  72  ft  wide,  averages  4.5  ft. 
below  grade.  Find  the  cost  of  filling  it  in,  at  $A2  a  en.  yd.  ? 

10.  What  will  be  the  cost  of  building  a  wall  60  ft. 
long,  21 J  ft.  high,  and  17  in.  thick,  of  Philadelphia  bricks, 
laid  in  courses  of  mortar  ^  of  an  inch  thick,  at  $1^  per  M.? 

11.  How  many  cubic  feet  of  masonry  in  the  wall  of  a 
cellar  37^  ft.  long,  26  ft.  wide,  and  9  ft.  deep,  the  wall 
being  2  ft.  thick,  allowing  one-half  for  the  comers  ;  and 
what  will  be  the  cost,  at  $3.85  a  perch  ? 

BOARDS    AND   TIMBER 

478«  A  Board  Foot  is  1  ft.  long,  1  ft  wide,  and 
1  inch  thick.    Hence  12  board  feet  make  1  cubic  foot 

Board  feet  are  changed  to  cu.  ft  by  dividing  by  12,  and 
cubic  feet  are  changed  to  board  feet  by  multiplying  by  12. 

1.  In  Board  Measure  all  boards  are  assumed  to  be  1  in.  thick. 

2.  Lumber  and  Sawed  Timber,  snoh  as  plank,  scantling,  jcnsts, 
etc,  are  nsoally  estimated  in  hoard  measure. 

8.  Hlewtt  and  JSaund  Timber  are  commonly  estimated  in  cubic 
measure. 

479.  When  lumber  is  not  more  than  1  inch  thick  : 
RuLB. — Multiply  the  length  in  feet  iy  the  width  in 
inches^  and  divide  the  product  by  12. 
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480;  When  mere  than  1  inch  thick : 
Rule. — Multiply  the  length  in  feet  by  the  width  amd 
thickness  in  inches,  and  divide  the  product  by  13. 

1.  If  one  of  the  dimensionB  ia  inches,  and  the  ol^er  two  Kt^feet, 
the  product  wUl  be  hoard  feet. 

2.  If  a  board  tapers  regolarlj,  multiply  the  length  by  the  meari' 
mdth,  found  by  takhig  half  the  sum  of  the  two  ends. 

WBITTBN     XSXBBCI8BS. 

481.  1.  Find  the  contents  of  a  board  15  ft.  long  and 
8  in.  wide. 


Opbbation.— 15  X  8  -4- 12  =  10  board  feet 

2.  What  are  the  contents  in  board  measure  of  a  joist 
16  ft.  long,  10  in.  wide,  and  3  in.  thick  ? 

OPBRATiOtt?.— 3  X  1^  X  16  -+- 13  =  40  board  feet. 

3.  How  many  board  feet  in  4  boards  16  ft.  long,  10  in. 
wide? 

4.  How  many  board  feet  in  2  joists  17  ft.  long,  11  in. 
wide,  and  3  in.  thick  ? 

5.  Find  the  contents  of  a  board  18  ft.  long,  1  ft  8  in. 
wide  at  one  end,  and  14  in.  at  the  other. 


Operation.— 20  in.  + 14  in.-4-2=17  in ;  18  x  17-4-12=25J  board  ft 

6.  Find  the  cost  of  5  boards  12  ft.  long,  17  in.  wide  at 
one  end  and  11  in.  at  the  other,  at  6  cents  a  square  foot. 

7  Find  the  cost  of  10  planks,  each  15  ft.  long,  16  in, 
wide,  and  3^  in.  thick,  ab  12.25  per  hundred  feet. 

8.  What  length  of  board  9  in.  wide  contains  8  board  ft.  ? 


Operation.— 144  x8-!-9=128;  128-i-12=10|  ft,  the  length. 

9.  What  length  may  be  cut  from  a  board  15  ft  long 
and  20  in.  wide,  so  as  to  leave  15  board  feet  ? 
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10.  What  must  be  the  width  of  a  board  16  ft.  long  t(r 
contain  12  board  feet  ? 

Operation.— 16  ft. =193  in.;  144x12-1-193=9  in.,  tlie  width. 

11.  What  must  be  the  width  of  a  piece  of  board  5  ft. 
3  in.  long,  to  contain  7  square  feet  ? 

12.  Find  the  cost  of  3  pieces  of  timber,  each  26  ft  long 
and  6  in.  by  9  in.,  at  11.75  per  hundred  board  feet. 

13.  Find  the  cost  of  8  pieces  of  scantling,  3  in.  by  4  in. 
and  14  ft  long,  at  19.50  per  thousand  board  feet. 

14.  What  length  of  a  piece  of  timber  6  in.  by  9  in,,  will 
contain  3  cubic  feet  ? 

Operation.— 1738  x  3-i-9  x  6=96  ;  96-*- 13=8  ft.,  the  length. 

15.  A  piece  of  timber  is  10  in.  by  16  in. ;  what  length 
of  it  will  contain  15  cubic  feet  ? 

16.  What  amount  of  inch  lumber  will  make  a  box  4  ft. 
by  3  ft  6  in.  by  2  ft.  6  in.  on.  the  outside  ? 

Find  the  cost  of  the  following : 

17.  Of  36  boards,  12  ft  long,  11  in.  wide,  @  12^  per  C. 

18.  Of  16  planks,  14^  feet  long,  10  in.  wide,  and  3  in. 
thick,  @  H6J  per  M. 

19.  How  many  board  feet  in  a  stick  of  timber  36  ft. 
long,  10  in.  thick,  12  in.  wide  at  one  end  and  9  in.  wide 
at  the  other  end  ?    How  many  cubic  feet  ? 

20.  Make  a  bill  for  lumber  bought  by  John  Osbom  of 
Geo.  Mason  &  Co.,  of  St  Paul,  Sept  20, 1875,  as  follows  • 


124  boards. 

10  in.      by  16  ft  @  $15      per  M. 

120      " 

16  "         "  14  "    "  $16|.        '* 

40  planks. 

2^x12  ''  15  "    ''  118.75     " 

96  joists. 

3  X 10     ''  18  "    "  114          " 

60  scantling, 

3x4      "  12  '^    ''  «2i         '' 

What  is  the  amount  ? 
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21.  Find  the  cost  of  the  flooring  for  a  twonstory  house 
at  $30  per  M.,  it  being  IJ  in.  thick,  each  floor  being 
48  ft  by  25  ft.,  no  allowance  made  for  waste. 

22.  A  rectangular  field,  16  ch.  long  and  8  Ch.  wide,  is 
enclosed  by  a  post  and  board  fence ;  the  posts  are  set  8  ft 
apart,  the  boards  are  16  ft.  long,  and  the  fence  is  5  boards 
high.  The  bottom  board  is  12  in.  wide,  the  top  board 
6  in.,  and  the  other  three  each  9  in.  wide.  The  posts 
cost  $25  per  C,  and  the  boards  $14.80  per  M.  Required 
the  number  of  posts,  the  amount  of  lumber,  and  the  cost 
of  both. 

CAPACITY   OP   BINS,    CISTERNS,    ETC. 

483.  The  Standard  Bushel  of  the  United  States 
contains  2150.42  cu.  in.,  and  is  a  cylindrical  measure  18| 
in.  in  diameter  and  8  in.  deep. 

1.  Measares  of  capacity  are  aU  cubic  meaanres,  solidity  and  capaci- 
ty being  measured  by  different  units,  as  seen  in  the  tables. 

2.  The  Imperial  Bushel  of  Great  Britain  contains  2316.192  ca.  in. 
8.  The  English  Quarter  contains  8  Imp.  bushels,  or  Bjt  U.  S.  bu. 

4.  Grain  is  shipped  from  New  York  by  the  (Quarter  of  480  lb.  (8 
U.  S.  bu.),  or  by  the  ton.  of  83^  U.  S.  bushels. 

5.  A  Register  Ton,  used  in  measuring  the  entire  internal  capacity 
or  tonnage  of  vessels,  is  100  cubic  feet. 

6.  A  Shipping  Ton,  used  in  measuring  cargoes,  is  40  cubic  feet  in 
the  U.  S.,  and  in  England  42  cubic  feet. 

7.  The  bushel  heaped  measure  is  the  Winchester  bushel  heaped 
!n  the  form  of  a  cone,  wliich  cone  must  be  19^  in.  in  diameter,  and 
ftt  least  6  in.  high. 

8.  Grain,  seeds,  and  small  fruits  are  sold  by  stricken  measure. 

9.  Com  in  the  ear,  potatoes,  coal,  large  fruits,  coarse  vegetables, 
and  other  bulky  articles  are  sold  by  heaped  measure. 

10.  It  is  sufficiently  accurate  in  practice  to  call  5  stricken  measures 
equal  to  4  heaped  meaaures. 
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483«  To  S^dt}^  exact  eiqnwify  of  ikHnmhxialielB. 
Rule. — Divide  the  contents  in  cubic  inches  by  2150.42; 
the  quotient  will  represent  the  number  of  bushels, 

484.  To  find  the  cubic  contents  in  a  given  number  ol 
bashels. 

Sule. — 1.  Multiply  the  number  of  bushels  by  2150.42  ; 
the  product  mil  be  the  number  of  cubic  inches,  which  may 
be  reduced  to  higher  denominations  if  required. 

Since  a  standard  bushel  contains  2150.42  cu.  in.,  and  a  cubic  foot 
contains  1728  cu.  in.,  a  bu.  is  to  a  cu.  ft.  neatly  as  5  to  4 ;  or  a  biu  is 
equal  to  1^  cu.  ft.,  nearly.    Hence  for  all  practical  purposes, 

2.  Any  number  of  ctibic  feet  diminished  by  i  will  rep- 
resent an  equivalent  number  of  busheli. 

Thus,  250  cu.  ft.—  J  of  250  cu.  ft.,  or  50  cu.  ft.=  200,  the  num. 
ber  of  bushels  in  250  cu.  ft. 

3.  Any  number  of  bushels  increased  by  J,  wtU  represent 

an  equivalent  number  of  cubic  feet. 

Thus,  200  bu. +i  of  200  bu.,  or  50  bu.zra50,  the  n«nber  of  coble 
feet  in  200  bushels. 

WJRITTEN     EXMBCIS  JBH, 

485.  1.  A  bin  is  6  ft.  long,  5  ft.  wide,  and  4  ft.  deep. 
How  many  bushels  will  it  hold  ? 

2.  A  rectangular  box  will  hold  128  bu.  What  is  it6 
volume  in  cubic  feet  ? 

3.  How  many  bushels  of  wheat  can  be  put  in  a  bin  8  ft. 
long  6  ft.  6  in.  wide»  and  3  ft.  4  in.  deep  ? 

4.  What  must  be  the  depth  of  a  bin  to  contain  240  bu*, 
its  length  being  10  ft.  and  its  width  5  ft.  ? 

Operation.-— 240  bu. + 60  bu.=300 ;  800-*- 10  x  5=6  ft.,  the  depth. 

KuLE. — Divide  the  contents  in  cubic  feet  or  inches  by  the 

product  of  the  two  dimensions,  in  ike  9ame  denofnination^i 
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6.  Wbat  must  be  fhe  lengtli  of  a  bin  th^  is  6  ft  wide 
and  4^  feet  deep,  to  ocmtain  324  bushels  ? 

6.  What  mast  be  the  width  of  a  bin  12  ft.  long  an^ 
10  ft.  deep,  to  contain  900  bushels  of  shelled  corn  ? 

7.  A  bin  that  holds  100.8  bu.  is  7  ft.  long  and  6  ft 
deep.     How  wide  is  it  ? 

8.  How  many  bushels  will  fill  a  bin  that  is  8.5  ft.  long, 
4.25  ft.  wide,  and  3|  ft.  deep  ? 

9.  A  bin  10  ft.  long,  6  ft  wide,  and  4  ft.  deep,  will  hold 
how  many  bushels  of  oats  ?    Of  potatoes  ? 

10.  How  many  bushels  of  apples  will  a  wagon-box  hold, 
tbat  is  12  ft  long,  3  ft  wide,  tmd  2  ft  6  in.  deep  ?  How 
many  bushels  of  barlej  ? 

11.  A  bin  20  ft  long,  12  xt  wide,  and  5  ft.  de^,  is  full 
of  wheat    What  is  its  value  at  12  a  bushel  ? 

12.  A  bin  7  ft  long,  6  ft  wide,  and  5  ft  deep  is  f  full 
of  rye.    What  is  its  value  at  tl.37J  a  bushel  ? 

13.  A  farmer's  entire  crop  of  barley  just  filled  a  bin 
10  ft  long,  6  ft.  wide,  and  6  ft  deep.  What  was  its 
value,  at  11.78  per  cental? 

14.  A  crib,  the  inside  dimensions  of  which  are  15  ft. 
long,  7  ft  4  in.  wide,  and  8  ft  high,  is  full  of  com  in  the 
ear.  If  2  bu.  of  ears  make  1  bu.  of  shelled  com,  what  is 
the  value  of  the  whole,  when  shelled,  at  1.92  a  bushel  ? 

15.  If  one  bnshel  or  60  lb.  of  wheat  make  48  lb.  of 
dour,  how  many  barrels  ol  flour  can  be  made  ttom  the 
intents  of  a  bin  10  ft  long,  5  ft.  wide,  and  4  ft.  deep, 
filled  with  wheat  ? 

16.  How  many  tons  of  ice  can  be  packed  in  a  building 
40  ft  long,  30  ft  wide,  and  20  ft  high,  a  cuWc  foot  of 
ice  weighing  58|  pounds  ? 
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17.  John  Wheatley  &  Co.  bought  12400  bu.  of  whe&t, 
delivered  in  New  York,  at  fl.SO  a  bnsheL  They  shipped 
the  same  to  Liverpool,  paying  68.  sterling  per  quarter 
freight,  and  sold  the  entire  cargo  at  12s.  per  centaL 
Making  no  allowance  for  exchange  or  for  waste,  what 
was  the  gross  gain  in  U.  S.  money. 

1.  Coal.  Ordinary  anthracite  coal  measnres  from  d6  to  40  en. 
ft.  to  the  ton ;  bituminoos  coal,  from  86  to  45  cu.  ft.  to  the  ton. 

2.  Lehigh,  white  ash,  egg  size,  measures  about  84|  cu.  ft.  to  the 
ton  (2000  lb.) ;  Schujlkill,  white  ash,  85  ca.  ft.,  and  of  gnj  or  red 
ash,  36  cu.  ft.  to  the  ton. 

8.  Coal  is  bought  and  sold  in  large  quantities  by  the  ton;  in 
■mall  quantities  by  the  bushel,  the  oonventional  rate  being  96  bo. 
(5  pecks)  to  a  ton,  or  about  48.5  cu.  ft 

18.  How  many  tons  of  red  ash  coal,  egg  size,  will  a 
bin  17  ft.  long,  6  ft.  wide,  and  3  ft.  deep,  contain? 

19.  A  bin  6  ft.  long,  4  ft.  deep,  and  5  ft.  9  in.  wide  is 
full  of  Lehigh  white  ash  coal.  Find  its  value  at  $6.75  a 
ton. 

20.  A  large  crib  10  yd.  long,  6  yd.  wide,  and  6  yd.  deep 
is  filled  with  Schuylkill  red  ash  coal.  Find  the  number 
of  tons  it  contains,  and  its  value  at  15^  a  ton  ? 

21.  A  bin  7  ft.  long,  5  ft  wide,  and  5  ft.  deep  is  half-full 
of  Schuylkill  white  ash  coal.   Find  its  value  at  t5.90  a  ton. 

486.  The  Stan-dard  Liquid  Gallon  of  the 

United  States  contains  231  cu.  in.,  and  is  equal  to  about 
8J  lb.  Avoir,  of  pure  water. 

1.  The  half-peck,  or  dry  gallon,^  contains  268.8  cubic  inches. 

2.  Six  dry  gallons  are  equal  to  nearly  se'oen  liquid  gallons. 

8.  The  Imperial  Gallon  of  Great  Britidn  contains  277.274  cu.  in., 
and  is  equal  to  about  1.2  U.  S.  Liquid  Gallons. 


I 
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487.  COMPABATIVB  TABLB  OJf  MEASriBES  OP  CAPAcmr. 

Cabic  in.  in   Cable  in.  in   Cubic  in.  fn   Cable  in.  la 
onegAlion.     oneqnart.      one  pint.        oaegilL 

Liquid  Measiire    ...    231  67f  28}  7^ 

Dry  Measure  (J  pk.) .    .    268^  67^  83| 


A  mbiefoot  of  pure  water  weighs  1000  oz,,  equals  82in>.  Avoir. 

1:88.  To  find  the  exact  capacity  of  a  yessel  or  space  in 
gallons : 

Bulb. — Divide  the  contents  in  cubic  inches  hy  231  for 
liquid  gallons^  or  by  268.8  for  dry  gcMons. 

489.  To  reduce  gallons  to  cubic  inches: 

SuLE. — Multiply  the  given  number  of  liquid  gallons  by 
231 ;  then  reduce  to  higher  denominations  if  required. 

WBITTBK    BXBMCISBa. 

490.  1.  How  many  gallons  of  water  will  a  cistern 
hold,  that  is  4  ft  square  and  6  ft  deep  ? 

Opbratiok.— (4  X  4  X  6  X 1728)  -f-  231  =  718j^  gaL 

2.  How  many  gallons  will  a  tank  4  ft.  long,  3  ft  wide^ 
and  1  ft  8  in.  de^  contain? 

3.  How  many  barrels  of  water  will  a  vat  hold  that  con- 
tains 43659  cubic  inches  P 

4.  How  many  cubic  feet  in  a  space  that  holds  48  hhd.  f 
£L  How  many  hogsheads  will  a  cistern  11  ft  long,  6  ft 

wide^  and  7  ft.  deep  contain  ? 

6.  Fmd  the  weight  of  water  in  a  bath-tub  6  ft  long^ 
8  ft  wide,  and  1  ft  9  in.  deep. 

7.  How  many  gallons  will  a  space  contain  that  is  22.d 
ft  long,  3.25  ft  wide^  and  6.4  ft  deep  ? 
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8.  A  man  constructed  a  cistern  to  hold  32  hhd.,  the 
bottom  being  6  ft.  by  8  ft.    What  was  its  depth  ? 

9.  How  many  more  cubic  inches  in  189.6  gallons  dry 
measure  than  in  189.5  gallons  liquid  measure  ? 

10.  Find  the  number  of  gallons  in  a  cubic  foot,  correct 
to  4  decimal  places. 

11.  A  tank  in  the  attic  of  a  house  is  6  ft.  6  in.  long^ 
4  ft.  wide,  and  3  ft.  6  in.  deep.  How  many  gallons  of 
water  will  it  hold,  and  what  will  be  its  weight  ? 

12.  If  64  quarts  of  water  are  put  into  a  vessel  that  wiD 
exactly  hold  64  quarts  of  wheat,  how  much  will  the  vessel 
lack  of  being  full  ? 

13.  If  a  man  buy  10  bu.  of  chestnuts  at  15  a  bushel, 
dry  measure,  and  sell  the  same  at  25  cents  a  quart,  liquid 
measure,  how  much  does  he  gain  ? 

14.  A  cistern  5  ft.  by  4  ft.  by  3  ft.  is  full  of  water.  If 
it  is  emptied  by  a  pipe  in  1  hr.  30  min.,  how  many  gal- 
lons are  discharged  through  the  pipe  in  a  minute  ? 

15.  A  vat  that  will  hold  5000  gallons  of  water  will 
hold  how  many  bushels  of  com  ? 

16.  A  tank  is  7  ft  deep,  4  yd.  long,  and  3  yd.  broad. 
What  weight  of  water  is  in  it  when  just  half-fullf 

17.  A  cellar  40  ft.  long,  20  ft.  wide,  and  8  ft.  deep  is 
half-full  of  water.  What  will  be  the  cost  of  pumping  it 
out,  at  6  cents  a  hogshead  ? 

18.  A  reservoir  24  ft.  8  in.  long  by  12  ft.  9  in.  wide  is 
full  of  water.  How  many  cubic  feet  must  be  drawn  ofl 
to  sink  the  surface  1  foot  ?    How  many  gallons  ? 

19.  How  many  imperial  gallons  will  a  cistern  contain 
that  is  7  ft.  3  in.  long,  3 ft.  8 in.  deep,  and  2 ft.  10in.widf^? 
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491.  The  Avoirdupois  Pound  contains  700G 
Troy  grains ;  hence  the  Troy  pound  is  4fM  =  HI  ^^  ^^ 
Avoir,  pound ;  but  the  Troy  ounce  contains  -t^f^  =  ^^^ 
grains,  and  the  Avoir,  ounce,  ^^^f^  =  437.5  grains. 

The  pound,  ounce,  and  grain  of  Apothecaries'  Weight  are  the 
?ame  as  those  of  Troy  Weight,  the  ounce  being  differently  divided. 

49S.     CoMPABAxrvB  Table  of  Weights. 

Troy.  ATOirdnpois.  ApothecarleB*. 

1  pound    =    5760  grains  =  7000  grains  =  5760  grains. 

1  ounce     =      480      "  =  437.5   "  =  480      " 

175  pounds  =  144  pounds  =  175  pounds. 

WMITTJSN   MXMRCiaES, 

493.  1.  Change  10  lb.  8  oz.  Avoir,  weight  to  Troy. 

Operation.— 10  lb.  8  oz.  =  168  oz. ;  168  oz.  x  437.5  =  78500  gr. » 
and  73600  gr.  -f-  480  =  153^  02.  =  12  Ifo.  9|  oz.  Troy. 

2.  Change  15  lb.  10  oz.  12  pwt.  Troy  to  Avoirdupois. 

Opbration.— 15  lb.  10  oz.  13  pwt.  =  190.6  oz. ;  190.6  oz.  x  480  =» 
91488  gr. ;  and  91488  gr.  ^  437.5  =  209JH  oz  =  13  lb  IJJi  oz. 

3.  Find  the  value  in  Troy  weight,  of  9  lb.  10  oz.  Avoir. 

4.  What  is  the  value  in  Avoirdupois  weight,  of  16  lb. 
8  oz.  10  pwt.  12  gr.  Troy? 

5.  What  is  the  value  of  a  coflEee  urn,  weighing  2  lb. 
14  oz.  Avoir.,  at  11.80  per  ounce  Troy  ? 

6.  How  many  ounces  of  gold  are  equal  in  weight  to 
6  lb.  of  lead  ? 

7.  If  8  lb.  Avoir,  of  drugs  are  bought  for  $12^  3 
pound,  and  retailed  at  the  rate  of  116.25  a  pound.  Apothe- 
caries' weight,  what  is  the  gain  on  the  whole  ? 

8.  What  is  the  difference  in  the  weight  of  42f  lb.  of 
iron  and  42.376  lb.  of  gold? 
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494.         SYNOPSIS   K)R   EEVIEW. 


1^ 
PS 
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H 
O 

O 

i 
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1.  ESCTANGULAB 
SXJBFACES. 


1,  Rectangle. 

2.  Area  of  Rectangle. 
8.  Umt  of  Measure. 

it.  To  find  area  of  red. 


2.  Artificers'  Work.    How  compated. 

f  Range.  "^ 


3.  Government 
Lands. 


J  Township. 
I  Sub-divisions. 


I  Table. 


1.  Definitions.  ]  ^   ^^^^^ 


4.  Rectangular 
Solids. 


i 


2.  Unit  of  Measure. 


5.  Masonry. 


6.  Boards  aitd 
Timber. 


2.  Rules. 


7.  Capacity  of 
Bins,  etc. 


1.  To  fin§  volume  of  a  reeS^ 
J  angular  solid, 

a  Rules.   <  2   jT^  ji^  ^  reqiUted  di- 

ri.  How  estttnateA. 

'1.  To  find  number  iJf  ^fricks 

in  acu.Jt.  of  masonry. 

I  2.  To  find  number  of  Pch. 

I  of  done  in  a  giwn  worh, 

1.  Definition  of  board  foot. 
Rules,  1,  2. 
(1.  Standard  Bushel  of  U.  S. 

^1.  To  find  capacity  of  bins, 

2.  To  find  €u.  contents  of  a 
I  given  number  of  pal, 
(3.  To  find  eWier  dimen^ 

3.  Standard  Liquid  Gallon  of  U.  S. 

4.  Comp.  Table  of  Meas.  of  Capacity, 
f  1.  To  find  capacity  of  & 

vessel  in  gallons. 

2.  To  reduce  gai,  to  cu.  tik 

3.  To  reduce  cu.  fLtobu, 

4.  To  reduce  bu.  to  cu.  ft, 

5.  To  find  1  dimen,  of  a  Ma. 


2.  Rules. 


5.  Rules. 


495.  1.  What  is  yi^  of  1100  ?    ^?    ^?    ^t 

2.  What  is  Tf^  of  $500?    Of$W0?    OftlOOO? 

3.  What  18  yfe  of  $6Q0 ?    xJ^?    -f^?    ^? 

4.  How  many  hundredths  of  1100  are  *5  ?    17  ?    118  ? 
6.  How  many  hundredths  of  1500  are  $«5  ?  $35  ?  150  ? 

6.  How  many  hundredths  of  any  number  is  ^  of  it  ?  ^  ? 

496.  Percentage  is  a  term  applied  to  computations 

in  which  100  is  employed  as  a  fixed  measure^  or  standard. 

The  tQjrm  percmtage  is  a]ao  used  to  denote  the  result  fouiid  by 
applying  that  standard  to  any  given  number. 

497.  Per  Cent,  is  an  abbre^ation  of  the  Latin 
phrase  per  centum,  which  signifies  hy  the  hundred. 

Thus,  5  per  cent,  means  5  of  every  10^,  or -j^,  the  five  stftBding  for 
the  numerator,  and  the  words  '*per  cent"  for  the  denominator  100. 

The  phrase  "per  cent.,**  wherev«|  it  occurs,  should  invariably 
suggest  to  thQ  mind  a  decimc^  to  the  hundredths  place.  Thus, 
25  per  cent.  =  ^Vv  or  .25. 

498.  Tl^  Sign  of  Per  Cent,  is  %.  It  is  read  per 
tent.    Thus  6^  is  read  6  per  cent. 

6  per  cent.,  6% ,  -^t  and  .06  are  equivalent  expressions ;  the  first 
£wo  are  used  in  the  statement  of  questions,  the  other  two  in  per- 
forming the  operations. 

7.  How  many  hundredths  of  a  number  is  7^  of  it  ?  9^f 
3i^?    15^?    ^%Y    6ifc?  -26%?    lSi%?    45^? 

12 
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8.  What  per  cent,  of  a  number  is  t^tt  ^^  i*  ?  jhf  ?  '^^  ? 
•IH?    ^?    tW?    -025?    .OOi?    .o4?    ^76?    .0336? 

499.  What  j>er  cent  of  a  number  is  J  of  it  ? 

Analysis. —  Since  the  whole  of  any  nnmber  is  |XJ,  ^  of  the 

831 
same  is  (  of  |^J,  or  r^,  equal  to  33(%.    Hence,  etc. 

What  ^  of  a  number  is  i  of  it  ?    i?    i?    |?    f?    ^r 

500.  What  fractional  part  of  a  number  is  12i%  of  it  ? 

121 
Analysis. — 12J%  is  ttS  ,  or  J\f(y,  equal  to  J.    Hence,  etc. 

What  part  of  a  number  is  S^^of  it?    16|^?    15^? 
20%?    37i%?    '7i%?    ei%?    26%?    Q^%?    75^? 

501«  What  part  of  a  number  is  ^%  of  it  ? 
Analysis. — ^fo  is  —^ ,  equal  to  yJiy.    Hence,  eta 

What  is  i%  of  a  number?    ^^  ?    l%?    ^%?    i%? 

i%^  ^%?  W   Wo^   A^? 

502.  Any  per  cent,  may  be  expressed  either  as  a  ded* 
mat  or  as  a  fraction^  as  shown  in  the  following 


Table. 


fer  cent 

Decimal.          Fraction. 

Percent, 

DeelmaL 

Fraction. 

1% 

•01             jh 

75^ 

.75 

i 

2% 

•02              ^ 

100^ 

1.00- 

i% 

•04              ^ 

125^ 

1.25 

u 

e% 

.06            A 

i% 

.005 

liir 

10% 

.10,  or  .1  -iV 

i% 

.0075 

t^ 

m 

.20,  or  .2    i 

m 

.08J 

A 

25% 

.25              i 

1H% 

.125 

i 

m 

.50              } 

m% 

.1625 

H 
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503.  Change  to  expressions  having  the  per  cent,  sign, 
1.  .15;  .085;  .33^;  .375;  ,001;  IJ;  H;  .TSJ. 

^.  2i;  3^;  -OOi;  H;  I;  A;  .00125;  f;  2f. 
Change  to  the  form  of  decimalSy 

3.  5i^;  9i^;  20%;  H%;i^;  ^%;  if^;  112*^ 

Change  to  the  form  of  fractionsy 

4.  24^;  i%;ei%;  S7^%;  i%;  H%;  120^;  75^. 

504.  In  the  applications  of  percentage,  at  least  three 
elements  are  considered,  viz.:  the  Rate,  the  Base,  and  the 
Percentage.  Any  two  being  given,  the  other  can  be  found. 

505.  The  Mate  is  the  number  per  cent,  or  the  num- 
ber of  hundredths.    Thus,  in  6%,  .05  is  the  rate.    Heuce, 

Bate  per  cent,  is  the  decimal  which  denotes  how  many  hundredths 
of  a  number  are  to  be  taken  or  expressed. 

506.  The  Sase  is  the  number  of  which  the  per  cent, 
is  taken. 

Thus,  .in  the  expression,  5%  of  $15,  the  hose  is  $15. 

607.  The  Percentage  is  the  result  obtained  by 

taking  a  certain  per  cent,  of  the  base. 

Thus,  in  the  statement,  6%  of  $50  is  $8,  the  rate  is  .06,  the  bass 
$50,  and  the  percentage  is  $3. 

508.  The  Amount  is  the  sum  of  the  base  and  the 
percentage. 

Thus,  if  the  base  is  $80,  and  the  percentage  $5,  the  amount  is 
$80+$5  =  $85. 

509.  The  Difference  is  the  remainder  found  by 
subtracting  the  percentage  from  the  base. 

Thus,  if  the  base  is  $80,  and  the  percentage  $5,  the  difference  is 
$80-$5=:$75. 
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510.  The  base  and  rate  being  given  to  find  the 
percentage. 


OMAJi     MXBBCISBB. 


1,  What  is  10^  of  140  ? 
of  140  is  14. 


What  is 

2.  55gof$80? 

3.  1%  of  200  lb.  ? 

4.  6^  of  150  men? 

5.  25^  of  120  mi.  ? 

Find  the  amount 

10.  Of  100  A. +27^. 

11.  Of»75  +  5^. 

12.  Of  32doz.  +  12i^. 


How  much  is 

6.  12i^of72gaL? 

7.  40^  of  60  dieep  ? 

8.  S%  of  50  bu.  ? 

9.  50^  of  $240  ? 

Find  the  difference 

13.  Of  90  hbd.— 10^. 

14.  Of  63  Cd.-33i^ 

15.  Of  t200-2i^. 


16.  A  farmer  had  150  sheep,  and  sold  20^  of  them« 
How  many  had  he  left  ? 

17.  A  mechanic  who  received  120  a  week  bad  his  sal* 
ary  increased  8^.    What  were  his  daily  wages  then  ? 

18.  From  a  hhd.  of  molasses  33-^  was  drawn.    How 
many  gallons  remained  ? 

19.  A  grocer  bought  150  dozen  eggs,  and  found  16f^ 
)f  them  bad  or  broken.    How  many  were  salable  ? 

20.  A  train  of  cars  running  25  miles  an  hour  increases 
its  speed  Vit\%.    How  far  does  it  then  run  in  an  hour  ? 


511 

the  same 


.•  Pbikoiple. — The  pereentage  of  any  number  is 
ne  part  of  that  number  as  the  given  rate  is  of  100^ 
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512.  1.  What  is  Vt%  of  14957? 

OFEBATIOir. 

$4957 
.17 


$842.69 


Analysis. — Since  17%  ia  .17,  the  required 
percentage  is  .17  of  $4957,  or  $^7  x  ^7,  whicli 
i8$8ia.69. 


What  is 

2.  d5fo  of  695  lb.  ? 

3.  75jg  of  $8428  ? 

4.  12iJg  of  £2105  ? 


Find 

5.  33J%  of  8736  bn. 

6.  i%  of  $35000. 

7.  120^  of  $171. 24. 


BxJLE. — Multiply  the  bdse  by  the  rate.     Or,  ta&e  such  a 
part  of  the  base  as  the  rate  is  of  100^. 

This  rule  mi^  be  Ifflefly  expreaeed  by  tbe  foUowiog 

Foj^MULA. — Percentage  =  Base  x  Bate. 


Wh, 

at 

Find 

8. 

Is  ^%  of  312.8  rd.  ? 

13.     84^  of  264  bu. 

9. 

Is  105^  of  15728  ? 

14.     25^  of  f  of  a  ton. 

10. 

Tr  $3140.75  +  1}^? 

15.     i%  of  16400  men. 

11. 

Is2tini.+7i^? 

16.    i%  of  1  of  a  year. 

12. 

I8  400ft.-3i^? 

17.    i%  of  if  of  a  hhd. 

18.  The  bread  made  from  a  barrel  of  flour  weighs  35^ 
more  than  the  flour.    What  is  the  weight  of  the  bread  ? 

19.  A  man  having  a  yearly  income  of  $4550  spends  20jg 
of  it  the  first  year,  25^  of  it  the  second  year,  and  37J^  of 
it  the  third  year.    How  much  does  he  save  in  3  years  ? 

20.  A  man  receives  a  salary  of  $1600  a  year.  He  pays 
18^  of  it  for  board,  Si%  for  clothing,  and  16^  for  inci- 
dentals What  are  his  yearly  expenses^  and  what  does  he 
iave? 
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21.  A  man  owning  |  of  a  cotton-mill,  sold  36%  of  his 
share  for  124640.  What  part  of  the  whole  mill  did  he 
still  own,  and  what  was  its  value  ? 

22.  Smith  had  $5420  in  bank.  He  drew  out  15^  of  it, 
bhen  20^  of  the  remainder,  and  afterward  deposited  12j^^ 
of  what  he  had  drawn.    How  much  had  he  then  in  bank? 


513.  The  base  and  percentage  being  given  to  find 
the  rate* 

OMAZ     EXEMCISBS, 

1.  What  per  cent,  of  25  is  3  ? 

Anal YSis.— Since  8  is  /^  of  26,  it  is  ^  of  100  % ,  or  12  % .    Hence, 
8  is  12%  of  25. 


What  per  cent 

2.  Of  24  is  18  ? 

3.  Of  $16  are  $4  ? 

4.  Of  200  figs  are  20  figs  ? 

5.  Of  40  lb.  are  15  lb.  ? 

6.  Of  12i  bu.  are  2^  bu.  ? 

7.  Of  2  A.  areSOsq.rd.? 


What  per  cent. 
9.  Are  6^  mi.  of  12^  mi.  ? 

10.  Are  18  qt.  of  30  qt  ? 

11.  Are  16|  cents  of  II  ? 

12.  IsHof*25? 

13.  Isf  of|? 

14.  Is  4  of  2i? 

15.  Isf  of3f? 


8.  Of  1  da.  are  16  hr.  ? 

16.  f  of  an  acre  is  what  per  cent,  of  it  ? 

17.  I  of  a  cargo  is  what  per  cent  of  it  ? 

18.  2J  times  a  number  is  wliat  per  cent  of  it  ? 

19.  If  16  are  paid  for  the  use  of  $30  for  a  year,  what  is 
the  rate  per  cent.  ? 

20.  If  a  milkman  adds  1  pint  of  water  to  every  gallon 
of  milk  he  sells,  what  per  cent  does  he  add  ? 

614,  Peinoiplb. — The  rate  is  the  number  of  hundredths 
which  the  percentage  is  of  the  base. 
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616.  1.  What  per  cent  of  72  is  48  ? 

OFBRATiOK.  Analtsis.— Since  the  per- 

48  -^  72  =  .661  =  661%  centage  is  the  produel  of 

the  baie  and  rate,  the  rate 
Or,  H  =  i ;  1^^^  X  i  =  ^^%     is  the  quotient  found  hj  di- 

yidlng  the  percentage  by 
the  hase ;  and  48  divided  by  72  is  ff  =  f  =  .66| ;  hence  the  rate  is 
66|%.    Or, 

Since  48,  the  percentage,  is  f  of  the  base,  the  rate  is  f  <^  100%, 
or66t%. 


What  per  cent 

2.  Of  300  is  75? 

3.  Of66isl6i? 

4.  Of  *20  are  121.60  ? 


What  per  cent 

5.  Of  118  are  90  cents  ? 

6.  Of  560  lb.  are  80  lb.  ? 

7.  Of  980  mi.  are  49  mi.  ? 


EuLE. — Divide  the  percentage  by  the  hase.     Or,  take 
such  a  part  of  100%  as  the  percentage  ts  of  the  hase. 

Formula. — Rate  =  Percentage  -=-  Base. 


What  per  cent 

8.  Of|480  are  $26.40. 

9.  Of  192  A.  are  120  A.  ? 

10.  Of  15  mi  are  10.99  mi.  ? 

11.  Of  46  gal.  are  5  gal.  3  qt  ? 

12.  Of  14  are  30  cents  ? 

13.  Of  6  bu  1  pk.  are  4  bu. 

2  pk.  6  qt  ? 


What  per  cent. 

14.  Are  448  da.  of  5600  da.  ? 

15.  Are  5  lb.  10  oz.  of  15  lb. 

Avoir.  ? 

16.  Is  13.6  of  225  ? 

17.  Isttof^Wj? 

18.  Is  3|  of  18i  ? 

19.  Is  22|  of  182.4? 


20.  A  grocer  sold  from  a  hogshead  containing  600  lb. 
of  sugar^  \  of  it  at  one  ti^e^  and  \  of  the  remainder  at 
another  time.    What  per  cent,  of  the  whole  remained  ? 

21.  A  merchant  owes  115120^  and  his  assets  are  19828. 
What  i)er  cent,  of  his  debts  can  he  pay  ? 
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516.  The  rate  and  percentage  being  given  to  find 
the  base. 

OBAZ     BXEBCISJSa. 

1.  18  la  3^  of  what  number  ? 


Analysis. — Since  8%,  or  y^,  of  a  certain  number  is  18,  ^  is  ) 
of  .18,  or  0,  and  1^  is  600.    Hence  18  is  Z%  o{  600. 


Of  what  number 
%.     Ifi  15  25^? 

3.  Is  24  75^  ? 

4.  Is  48  8^  ? 

5.  Is  1.2  6jg? 


Of  what  are 

6.  301b.  20^?    25^? 

7.  $84  12^  ?    21^  ? 

8.  15bu.  30^?    60^? 

9.  16  doz.  V^%  ?    8i%  ? 


10.  12|Jg  of  96  is  33^^  of  what  number  P 

617.  Pbinciple. — Tlie  base  is  as  many  times  the  per- 
centage as  1W%  is  times  the  rate. 

WMITTBN     BX,BBCI8Xa^ 

618.  1.  144  is  75^  of  what  number? 

OFKBATXOK.  ANALTSis.-^SiQoe  tii&  pQrceiK- 

144  -1, .  75  :=  192  •S®  ^  ^®  product  of  the  base  "bj 

tbe  rate,  the  base  is  equal  to  the 
Or,    100  -4-  75  =  J>|P^  =  i       percentage  divided  by  the  rate; 

144  X  t  =  192  and  144-^.75  is  182.    Or, 

Since  the  rate  is  .75,  the^  per* 
centage  is  ^,  or  }  of  the  base ;  hence  the  base  is  |  of  the  percent: 
age,  and  |  of  144  is  198. 


2.  $54  are  lb%  of  what  ? 


4.  4.56  A.  are  h%  of  what? 


3.  $18.75  are  %^%  of  what  ?     5.  39.6  lb.  are  1^%  of  what  ? 

BuLE; — Divide  the  percentc^e  by  the  rate.     Or,  take  04 
many  times  the  percentage  as  100^  is  times  the  rateu 

Formula. — Base  =t  Percentage  -h  RaU. 
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Of  what  number 

6.  Is  828    120^  ? 

7.  Is  6199  105i^  ? 

8.  Is  .43     ni%  ? 

9.  IsSli    dli%? 


Of  what 

10.  Are  1281.25     37^^? 

11.  Are  *4578       84^  ? 

12.  Are37ibu.     ^%? 

13.  Are  1260  bbL  12^^? 


14.  26%  of  800  bu.  is  ^%  of  how  many  bushels  ? 

15.  A  farmer  sold  3150  bushels  of  grain  and  had  30% 
of  his  entire  crop  left.     What  was  his  entire  crop? 

16.  A  man  drew  25^  of  his  bank  deposits,  and  expended 
33^%  of  the  money  thus  drawn  in  the  purchase  of  a  horse 
worth  1250.     How  much  money  had  he  in  bank  at  first  ? 

17.  If  a  man  owning  45%  of  a  steamboat  sells  1&|%  of 
his  share  for  15860^  what  is  the  value  of  the  whole  boat  ? 

18.  If  1295.12  are  13^%  of  A*s  money,  and  ^%  of  A*s 
money  is  S%  of  B's,  how  much  more  money  has  A  than  B  ? 

519.  The  amount,  or  t)ie  diflference,  and  the  rate 
beingf  given  to  find  the  base. 

OSAIj     BXEBCI8E8. 

1.  What  number  increased  by  25jg  of  itself  amounts 
to  60? 

Analysis. — SInoe  60  is  the  namber  increased  by  25%  of  itself. 
It  is  ^{f,  or  (  of  the  numbef ;  and  if  }  of  the  number  is  60,  the 
nami>er  itself  is  4  times  ^  of  60,  <«  48. 

2.  What  number  increased  by  8^%  of  itself  is  130  ? 

3.  $70  are  40j^  more  thsai  what  sum  ? 

4.  A  man  sold  a  saddle  for  $18,  which  was  12|^^  more 
than  it  cost  him.    What  did  it  cost  him  ? 

6.  A  grocer  sold  flour  for  18.40  a  barrel,  which  was  16f % 
more  than  he  paid  for  it.    What  did  he  pay  for  it  ? 
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6.  What  number  diminished  by  20jg  of  itself  is  40  ? 

ANALY8is.-7^ince  40  is  the  number  diminislied  by  20^  of  itself 
it  is  -j^,  or  f  of  the  namber ;  and  if  {  of  the  number  is  40,  the 
number  itself  is  5  times  i  of  40,  or  50. 

7.  What  number  diminished  by  6%  of  itself  is  38  ? 

8.  What  sum  diminished  by  50^  of  itself  is  $20.50  ? 

9.  68  yd.  are  15%  less  than  what  number? 

10.  A  tailor,  after  using  75$^  of  a  piece  of  cloth,  had  9| 
yards  left.    How  many  yards  in  the  whole  piece? 

11.  A  sells  tea  at  $.90  a  pound,  which  is  10^  less  than 
he  paid  for  it.    What  did  he  pay  for  it? 

620.  1.  What  sum  increased  by  S7%  of  itself  is  $2065  ? 

OPEBATiON.  Ahalysib.— Since 

1  +  .  37 =1.37  *^©  number  is  in- 

$2055-^1.37=$1500  T^.^,^'^L^{ 

,37  of  itself,  $d055 

^^>  is  187%,  or  1.37  the 

^of  $2055=$2055-^137xl00=$1500  number.     Hence 

$2055    divided   by 

1.87,  is  the  base  or  required  number.    Or, 

Since  $3055,  the  amount,  is  {H  of  the  base,  100  times  r|y  of 

$2055,  or  $1500,  is  the  base. 

2.  What  number  increased  by  18j^  of  itself  equals  2950  ? 

3.  What  sum  increased  by  15^  of  itself  is  $6900  ? 

4.  What  number  diminished  by  12^  of  itself  is  2640  ? 

OFBBATiON.  ANALYSIS. —  Sincb  iQC  number 

1  —.12  =  .88  is  dhninished  12%,  or  by  .12  of 

2640  -^  88  =  3000         itself,  2640  is  88%,  or  .88  of  th© 

Ll_  number.    Hence  2640  divided  by 

Or,  2640—22  X  25=3000     .88  is  the  base  or  required  num. 

ber.     Or, 
Shice  2640,  the  difference,  is  VW  or  |}  of  the  base,  25  times  ,"1 
of  2640,  or  8000.  is  the  base. 
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5.  If  the  difference  is  IIOOO  and  the  rate  20^,  what  is 
the  base  ? 

6.  What  sum  diminished  by  36%  of  itself  equals  14810  ? 

BuLE. — Divide  the  amount  by  1  j[)lus  the  rate;    or, 
divide  the  difference  by  1  minus  the  rate, 

t  Difference  ~  (1  —  Rate), 


What  number  increased 

7.  By  12^  of  itself  is  3800  ? 

8.  By  10%  is  39600  ? 

9.  By  15^  is  $2616.25  ? 
10.  By  22^  is  1098  bu.? 


What  nnmber  diminished 

11.  By  7i^  of  itself  is  740  ? 

12.  By  4c%  is  312  acres  ? 

13.  By  8^  is  12281.60? 

14.  By  37i^  is  $234,625? 


15.  A  man  sold  160  acres  of  land  for  $4563.20,  which 
was  %%  less  than  it  cost.    What  did  it  cost  an  acre  ? 

16.  A  speculator  bought  48  bales  of  cottop,  and  after- 
ward sold  the  whole  for  $2008.80,  losing  1%.  What  was 
the  cost  of  each  bale  ? 

17.  A  dealer  bought  a  quantity  of  grain  by  measure  and 
sold  it  by  weight,  thereby  gaining  H^ia  the  number  of 
bushels.  He  sold  at  10^  above  the  purchase  price,  and 
received  $4910.976  for  the  grain.    Eequired  the  cost. 

18.  A  merchant,  after  paying  60^  of  his  debts,  found 
that  $3500  would  discharge  the  remainder.  What  was 
his  whole  indebtedness  ? 

19.  The  net  profits  of  a  mill  in  two  years  were  $6970, 
and  the  profits  the  second  year  were  6%  greater  than  the 
profits  the  first  year.    What  were  the  profits  each  year  ? 

20.  A  man  sold  two  houses  at  $2500  each ;  for  one  he 
received  20^  more  than  its  value  and  for  the  other  20% 
less.    Bequired  his  loss. 
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APPLICATIONS   OP   PERCENTAGfi. 

531*  The  applications  of  percentage  are  those  which 
are  independent  of  time,  as.  Profit  and  Loss^  Commission, 
Stocks,  etc. ;  and  those  in  which  time  is  considered,  as. 
Interest,  Discount,  Exchange,  eta 

Since  some  one  of  the  four  formulaa  of  percentage 
already  considered  will  apply  to  any  of  these  applications, 
ihb  following  will  serve  as  a  general 

EuLE. — Note  what  elements  of  Percentage  are  given  in 
the  proilem,  and  what  element  is  required,  and  then  apply 
the  special  rule  or  formula  for  the  corresponding  case. 

PROFIT   AND   LOSS, 

522.  Profit  and  Loss  are  terms  used  to  eipress 
the  gain  or  loss  in  business  tri»ifiacti<^fi. 

523.  Gains  and  losses  are  usually  estimated  at  a  rate 
per  cent,  on  the  cost,  or  the  money  or  capital  invested. 

524.  The  operations  involve  the  same  principles  as 
those  of  Percentage. 

525«  The  corresponding  terms  are  the  following: 

1.  The  Base  is  the  Cost,  or  capital  invested. 

2.  The  Hate  is  the  per  cent,  of  profit  or  loss. 
8.  The  Percentage  is  profit  or  loss. 

4.  The  Amount  is  the  cost  plus  the  profit^  or  the 
Selling  Price. 

5.  The  I>ifference^  is  the  cost  minus  the  loss,  or  tii6 
Selling  Price. 
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OMAL     BXBBCISB8. 

536.  1.  A  horse  that  cost  1200  was  sold  at  a  gsdn  of 
VSt%.    What  was  the  gain,  and  the  selling  price  ? 

AHALT8is.~Siiice  the  gain  was  12%,  it  was  ^  of  $300, which  it 
$84;  aBd«lie0e]liiigprieewas92OO+f34=|S24  Heiioe,etc  (510.) 

2.  A  saddle  that  cost  $25  sold  at  a  loss  of  10%.  What 
was  the  loss,  and  the  selling  price  ? 

3.  A  tailor  bought  cloth  at  $6  a  yard,  and  wished  to 
sell  it  at  a  gain  of  26^    At  what  price  must  he  sell  it  ? 

4.  For  how  much  mast  a  grocer  sell  tea  that  cost  $.60 
a  pound,  to  gain  30^? 

5.  A  merchant  buys  gloves  at  $.75  a  pair,  and  sells  them 
at  a  jnrofit  of  33^^    For  how  much  does  he  sell  them  ? 

6.  Bought  a  carriage  for  $160,  and,  after  paying  10% 
for  repairs,  sold  it  at  12JJ^  profit  What  was  the  gain, 
and  the  selling  price  ? 

7.  If  butter  bought  at  36  cents  a  pound  is  sold  at  a  loss 
of  16f  J^,  what  is  the  selling  price  ? 

8.  What  must  be  the  selling  price  of  coffee  that  cost 
25  cents  a  pound,  in  order  to  gain  20^  ? 

9.  At  what  price  must  an  article  that  cost  $5  be  sold, 
fco  gain  100^?    120^?    150^?    200^? 

527.  1.  A  merchant  bought  cloth  at  $5  a  yard,  and 
sold  it  at  $6  a  yard.    What  was  the  gain  per  cent.? 

Analtbib. — ^The  whole  gain  is  the  difference  between  $6  and  $5, 
which  is  $1.  Sfaice  $5  gain  $1,  or  \  of  itself,  the  gain  per  cent,  is 
I  of  100%  or  20%.    Hence,  etc.    (513.) 

2.  What  is  gained  per  cent,  by  selling  coal  at  $7  a  ton, 
that  cost  $6  a  ton  ? 

3.  Sold  a  piano  for  $300,  which  was  f  of  what  it  cost 
What  was  the  loss  per  cent.? 
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4.  Sold  melons  for  $.75  that  cost  1.50.  What  was  the 
gain  per  cent.? 

5.  What  is  gained  per  cent,  by  selling  pine-apples  at  30 
cents  each^  that  cost^|15  a  hundred? 

6^  Sold  a  sewing  machine  at  a  loss  of  ^  of  what  it  cost. 
What  was  the  loss  per  cent.? 
7.  What  %  is  gained  on  goods  sold  at  double  the  cost  ? 
8«  What  %  is  lost  on  goods  sold  at  one-half  the  cost  ? 

9.  What  per  cent,  profit  does  a  grocer  make  who  buys 
Bi^ar  at  10  cents  and  sells  it  at  12  cents  ? 

10.  What  per  cent,  is  gained  on  an  article  bought  at  (3 
and  sold  at  $5  ? 

538.  1.  A  dealer  sold  flour  at  a  profit  of  $2  a  barrel^ 
and  gained  25^    What  was  the  cost? 

Analtsis.— Since  the  gain  was  25^  =:  ^,  or  f,  $2  is  ^  of  the 
cost ;  $2  is  i  of  4  times  $2,  or  $8.    Hence,  etc    (516.) 

2.  Sold  hats  for  $1  less  than  cost,  and  lost  l^%.  What 
did  they  cost  ? 

3.  A  merchant  sells  silk  at  a  profit  of  $1^  a  yard,  which 
is  40%  gain.  What  did  it  cost,  and  what  is  the  selling 
price? 

4.  If  com  selling  for  21  cents  a  bushel  more  than  cost 
gives  a  profit  of  30^,  what  did  it  cost  ? 

6.  Sold  sheep  at  12^  more  than  cost,  which  was  a  profit 
of  60%.  What  did  they  cost,  and  what  is  the  selling  price  ? 

6.  Shoes  sold  at  1.50  above  cost  give  a  profit  of  12^^^. 
*VTiat  did  they  cost  ? 

7.  A  farmer,  by  selling  a  cow  for  112  lees  than  she 
oost,  lost  33^^.    What  did  she  cost  ? 

8.  A  grocer  sells  a  certain  kind  of  tea  for  6  cents  a 
pound  more  than  cost  and  gains  5%.    What  did  it  cost  F 


J 
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529.  1.  A  watch  was  sold  for  |120>  at  a  gain  of  20^. 
What  was  the  cost  ? 

Analysis.  —Since  the  gain  was  20%,  or  i,  of  the  eost,  $130,  the 
gelling  price,  is  {  of  the  cost.  |  of  f  120,  or  $20,  is  f  of  the  coet,  and 
{,  or  the  coet  itself.  Is  5  times  $20,  or  $100.    Hence,  etc.    (518.) 

2.  Sold  tea  at  $.90  a  pound,  and  gained  25^.  What 
did  it  cost  ? 

3.  A  newsboy,  by  selling  his  papers  at  4  cents  each, 
gains  33^^.    What  do  they  cost  him  ? 

4.  A  man  sold  a  horse  and  harness  for  $380,  which  was 
10^  more  than  they  cost    What  was  their  cost  ? 

5.  If  20^  is  lost  by  selling  wheat  at  $1.60  a  bushel, 
what  would  be  gained  if  sold  at  20^  above  cost  ? 

6.  John  Rice  lost  40^  on  a  reaper,  by  selling  it  for  $60. 
For  what  should  he  have  sold  it  to  gain  40^  ? 

7.  Tf ,  by  selling  books  at  $2  a  volume,  there  is  a  gain 
of  25%,  at  what  price  must  they  be  sold  to  lose  15%  ? 

8.  Two  pictures  were  sold  for  $99  each  ;  on  one  there 
was  a  gain  of  10%,  on  the  other  a  loss  of  10%.  Was  there 
a  gain  or  loss  on  the  sale  of  both,  and  how  much  ? 

WRITTEN     BXERCISJES, 

530.  1.  A  hogshead  of  sugar  bought  for  $108.80  was 
sold  at  a  profit  of  12|^%.    What  was  the  gain  ? 

Opbration.--$108.80  x  .12J  =  $18.60.    (5 12.) 

FoBMULA. — Profit  or  Loss  ==  Cost  x  Rate  %. 

Find  the  Profit  or  LosSy 

2.  On  land  that  cost  $1745,  and  was  sold  at  again  of  20%, 

3.  On  goods  that  cost  $3120,  and  were  sold  at  27%  gain. 

4.  On  a  boat  bought  for  $2545|,  and  sold  at  25%  loss. 
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5.  On  goods  bought  tor  $^560,759  and  sold  at  8^  loss. 

6.  On  25  tons  of  iron  rails  bought  at  $58  a  t(m^  and 
sold  at  an  advance  of  ni%* 

7.  A  merchant  pays  $6840  for  a  stock  of  spring  goods, 
and  sells  them  at  an  advance  of  26^%  on  the  purchase 
price.  After  deducting  $375  f^r  expenses^  what  is  his  gain? 

8.  A  miller  bought  1000  bushels  of  wheat  at  $1.84  a 
bushel^  aad  sold  the  flour  at  1^%  advance  on  the  cost  of 
the  wheat    What  was  his  profit  ? 

9.  Bought  128  tons  of  coal  at  $5.12}  a  ton,  and  sold  it 
at  a  gain  of  22jg.    What  was  the  entire  profit  ? 

10.  A  ship,  loaded  witti  3840  bbl.  of  flour,  being  over- 
taken by  a  storm,  found  it  necessary  to  throw  37|5?  of  her 
cargo  overboard.    What  was  the  loss  at  $7.65  a  bbl.  f 

11.  A  man  bought  a  pair  of  horses  for  $450,  which  was 
25^  less  than  their  real  value,  and  soM  them  for  25^  more 
than  their  real  value ;  what  was  his  gain  ? 

531*  1.  Bought  a  house  for  $4380.  For  what  must  it 
be  sold  to  gain  l^%  ? 

OPBRATKWf.— $4880  X  (1  +  .14i)  or  1.145= $6015.10.    (5iaf.) 

2.  At  what  price  must  pork,  bought  at  $18.40  a  barrel, 
be  sold,  to  lose  15^? 

Op£ItAT]Oir.-418.40  X  (1— .15),  or  .85=$15.64.    (512.) 

F0KMULA.-Semng  Price=  j  ^l^iJ+S"*^  J^?^}- 

°  i  Cost  X  (1— Rate  %  of  Loss). 

Find  the  Selling  Price, 

3.  Of  goods  bought  at  $187.50,  and  sold  at  11^  gain. 

4.  Of  beef  bought  at  $12^  a  barrel,  and  sold  at  9^%  loss. 

5.  Of  cotton  bought  at  $.14,  and  sold  at  a  gain  of  21-|^ 

6.  Of  cloth  that  cost  $5|^  a  yard,  and  was  sold  at  a 
profit  of  18^^  ? 
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7.  At  what  price  must  goods  that  cost  tS^  a  yard  be 
marked^  to  gain  25%  ?    To  lose  20^  ? 

8.  Sold  a  lot  of  damaged  goods  at  a  loss  of  15%.  What 
was  the  seUing  price  of  those  that  cost  $.62^  ?    $1^5  ? 

9.  Bought  a  hogshead  of  sugar  containing  9  cwt  56  lb. 
for  $86.04,  and  paid  $4.78  freiglit  and  cartege.  At  what 
price  per  pound  must  it  be  sold  to  gain  20$g. 

53S.  1.  Bought  wool  at  $.48  a  pound,  and  sold  it  at 
$.60  a  pound.    What  per  cent,  was  gained? 

Ofbbation.--$.60  —  $.48  =  $.12 ;  and  $.12  +  $.48  s  .25  =  25%. 
(515.) 

2.  Sold  for  $10.02  an  article  that  cost  $12.  What  was 
the  loss  per  cent.  ? 

OpffBATi^.-T<$12--$10  09»f  1.98;  and  $^^-^$12^7.16]^^  19}%. 

'PoRMLVLA.^-^BcUe  %  =  Profit  or  Loss  -^  Cost. 

Find  the  rate  p^r  cent,  of  profit  or  loss, 

3.  On  sugar  bought  at  8  cents  and  sold  at  9J-  cents. 

4.  On  tea  bought  at  $1,  and  sold  at  $.87^^. 

5.  On  goods  that  cost  $275,  and  were  sold  for  $330. 

6.  On  grain  bought  for  $1.25  a  bushel,  and  sold  for 
$1.60  a  bushel. 

7.  On  a  sewing-machine  sold  for  $72.96,  at  a  gain  of 
^9.12. 

8.  On  goods  sold  for  $425.98,  at  a  loss  of  $134.52. 

9.  Bought  paper  at  $3  a  ream,  and  sold  it  at  25  cent< 
M  quire.    What  was  the  gain  per  cent.  ? 

10.  A  dealer  bought  108  bbl.  of  apples  at  $4.62^,  ani 
gold  them  so  as  to  gain  $114.88|.    What  was  his  gain  % ' 

11.  If  )^  of  an  acre  of  land  is  sold  for  J  the  cost  of  ai 
acre,  what  is  the  gain  per  cent.  ? 
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12.  If  f  of  an  acre  of  land  is  sold  for  tbe  cost  of  i  of 
an  acre,  what  is  the  loss  per  cent.  ? 

13.  If  I  of  a  chest  of  tea  is  sold  for  what  the  whole 
chest  cost,  what  is  the  gain  per  cent,  on  the  part  sold  ? 

533.  1.  A  speculator  sold  grain  at  a  profit  of  33  J^,  by 
which  he  made  25  cents  on  a  bushel    What  did  it  cost? 

Operation.— $.35-h.33i=$.75.    Or,  $.25-t-l=$.75.    (518.) 

2.  Lost  $45.75  on  the  sale  of  a  horse,  which  was  20^ 
nf  the  cost.    What  was  the  cost  ? 

Operation.— $45.75-^ .20=$228.75.    Or  |45.76-*-i=r$228.75. 

FoBMULA. — Cosi  =  Profit  or  Loss  -5-  Rate  %. 

Find  fche  Cost, 

3.  Of  goods  sold  at  11500  profit,  or  a  gain  of  16%. 

4.  Of  flour  sold  at  a  loss  of  $.88,  or  10^,  on  a  barrel. 

5.  Of  wheat  sold  at  a  loss  of  6  cents,  or  4t%,  on  a  bu. 

6.  Of  lumber  sold  at  an  advance  of  $4.95  per  M.,  or 
35^  gain. 

7.  If  a  grocer  sells  his  stock  at  a  profit  of  15^,  what 
amount  must  he  seU  to  clear  $2500  ? 

8.  A  and  B  engage  in  speculation.  A  gains  $2000, 
which  is  12^^  of  his  capital,  and  B  loses  $500,  which  is 
6%  of  his  capital.    What  sum  did  each  invest  ? 

534.  1.  A  furniture  dealer  sold  two  parlor  sets  for 
$450  each ;  on  one  he  made  15^,  on  the  other  he  lost  15^ 
What  did  each  cost  him  ? 

Opkratio^  —  \  ♦^^■*-(l  +  .15)=$891.80+ ,  cost  of  one. 

i  $460-*-(l-.16)=$529.41  +  ,costof  theother.(520.) 

Fo^uvu..--Oost=SelUng  Price-^  \  [^  +  ^"^f  J  ^f  ^^t^ 

(  {1—Bate  %  of  loss.) 
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Find  the  Gosty 

2.  Of  coal  sold  at  $6,  being  at  a  loss  of  Vt^%. 

3.  Of  grain  sold  at  $.96  a  bashel,  at  a  gain  of  %^%. 
4u  Of  silk  sold  for  $5,40  a  yard,  at  a  profit  of  10^. 

5.  Of  hops  sold  at  16  cents  a  pound,  at  a  loss  of  20^ 

6.  Of  fruit  sold  for  1207.48,  at  a  loss  of  15%. 

7.  Having  used  a  carriage  1  year,  I  sold  it  for  1125 
which  was  26%  below  cost.    What  should  I  have  received 
had  I  sold  it  for  10^  above  cost  ? 

8.  B  sold  a  span  of  horses  to  0  and  gained  12^% ;  0 
sold  them  to  D  for  $550,  and  lost  16%%.  What  did  the 
horses  cost  B  ? 

9.  If  a  piece  of  property  increases  in  value  each  year  at 
the  rate  of  25^  on  the  value  of  the  previous  year,  for  4 
years,  and  then  is  worth  $16000,  what  did  it  cost  ? 

535.  1.  Bought  cloth  at  $3.60  a  yard.  At  what  price 
must  it  be  marked  that  12^%  may  be  abated  from  the 
asking  price,  and  still  a  profit  made  of  16|^  ? 

( ifarA»7ii^  Pnce=$4.20-*-(l-.12i)=$4.80.    (619.) 

2.  At  what  price  must  shovels  that  cost  $1.12  each  be 
marked  in  order  to  abate  5^,  and  yet  make  25^  profit  ? 

3.  How  must  a  watch  be  marked,  that  cost  $120,  so 
that  ^%  may  be  deducted  and  a  profit  of  20^  be  made  ? 

4.  A  merchant,  on  opening  a  case  of  goods  that  cost 
$.80  a  yard,  finds  them  slightly  damaged.  How  must  he 
mark  them,  to  fall  25^  in  his  asking  price,  and  sell  at  cost? 

5.  Bought  land  at  $60  an  acre ;  how  much  must  I  ask 
an  acre,  that  I  may  deduct  25^  from  my  asking  price,  and 
still  make  20^  on  the  purchase  price  ? 
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COMMISSION. 

536.  An  Agent  or  Commission  Merchant 

is  a  person  who  bays  or  sells  merchandise^  or  transaetii 
other  business  for  another^  called  the  Principal 

537.  Com/mission  is  the  fee,  or  compensation, 
allowed  an  agent  or  commission  merchant  for  transacting 
business,  and  is  usually  computed  at  a  certain  rate  pet 
cent,  of  the  money  involved  in  the  transaction. 

538.  A  Consignment  is  a  quantity  of  goods  sen| 
to  a  commission  merchant  to  be  sold. 

539.  The  Consignor  is  the  person  who  sends  the 
goods  for  sale.  A  consignor  is  sometimes  called  a  Skipper. 

540.  The  Consignee  is  the  person  to  whom  the 
goods  are  sent    He  is  sometimes  called  a  Correspondent. 

541.  The  Ifet  Proceeds  of  a  sale  or  other  transac- 
tion is  the  sum  of  money  that  remains  after  all  expenses 
of  commission,  etCv  are  paid. 

542.  A  Guaranty  is  security  given  by  a  commis- 
sion merchant  to  his  principal  for  the  payment  of  goods 
sold  by  him  on  credit 

543.  An  Account  Sales  is  a  written  statement 
made  by  a  commission  merchant  to  his  principal,  contain- 
ing an  account  of  goods  sold,  their  price,  the  expenses, 
and  the  net  proceeds. 

544.  A  Broker  is  a  person  who  buys  or  sells  stocks^ 
bills  of  exchange,  real  estate,  etc,  for  a  commission, 
which  is  called  Brokerage. 
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545*  The  principles  and  operations  of  Percentage  in- 
Tolved  in  Gommissicm  and  Brokerage  are  the  same  as 
those  already  treated. 

546.  The  following  are  the  corresponding  terms  : 

1.  The  Base  is  the  amount  of  sales^  money  inyested^ 
or  collected. 

2.  The  Mate  is  tilie  per  cant  allowed  for  s^rvi^^s. 

3.  The  Percentage  i«  the  Oopuoissicm  or  Broker- 
age. 

4.  The  Amount  or  IHfference  is  the  amoniii  of 
sales^  plus  or  minus  the  commission. 

547.  Find  the  Commission  or  Brokerage, 

1.  On  a  sale  of  flour  for  $2575,  at  2^%. 

QPERATIOH.— $2575  X  .025  =  $64.87^.    (5 1 2.) 

PoBMULA. — Amount  of  Sales  x  Rate  %=z  Commission^ 

2.  On  the  purchase  of  a  farm  for  113750,  at  2}%. 

3.  On  the  sale  of  a  mill  for  19384,  at  1%. 

4.  On  the  sale  of  121680  worth  of  wool,  at  1^%. 

5.  On  the  sale  of  250  bales  of  cotton,  averaging  520  lb., 
at  14f  cents  a  pound ;  commission  H%. 

6.  On  the  sale  of  175  shares  of  stock,  at  $92^  a  share ; 
brokerage,  \%. 

7.  On  the  sale  at  auction  of  a  house  and  the  furniture 
for  19346.80,  at  ^%. 

8.  A  commission  merchant  sells  225  bbl.  of  potatoei 
at  t8.25  per  bbl.,  and  316  bbl.  of  apples  at  $4^  per  bbh 
What  is  his  commission  at  H%  ? 
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548«  Find  the  rate  of  oommiflsion  or  brokerage, 

1.  When  $89  oommiseion  is  paid  for  selling  goods  ton 
13560. 

Operation.— 89-!- 8560  =  . 02|z=3i$[^.    (515.) 

FoBMULA. — Commission  -?-  Amount  of  Sales  =::Bate%. 

2.  When  $165  com.  is  paid  for  selling  goods  for  $4d5(X 
8.  When  $63  is  paid  for  collecting  a  debt  of  $1260. 

4.  When  $117.75  is  paid  for  selling  a  honse  for  $7850. 

5.  When  $235.40  is  paid  for  buying  26750  lb.  of  wool 
at  32  cents  a  pound. 

6.  When  $125  is  paid  for  the  guaranty  and  sale  of  goods 
for  $2500. 

.    7.  Paid  my  N.  0.  agent  $74.25  for  buying  26400  lb.  of 
rice,  at  4)^  ct  a  lb.  What  was  the  rate  of  his  commission  F 

549*  Find  the  Amount  of  Sales, 

1.  When  a  commission  of  $147  is  charged  at  3^%. 
Ofebation.— $147  -4-  .035  =  $4200.    (517.) 

Formula. — Commission  —  Rate  %  =  Amount  of  SaJsMm 

2.  When  $92.80  commission  is  paid  at  3^%. 

3.  When  $210  commission  is  charged  at  6^ 

4.  When  $24  brokerage  is  paid  at  ^%. 

5.  When  $135  commission  is  charged  at  1\%, 

6.  Paid  an  attorney  $72.03  for  collecting  a  note,  which 
was  a  commission  of  7^^.  What  was  the  face  of  the  note  ? 

550*  Find  the  Amount  of  Sales, 
1.  When  the  net  proceeds  are  $4875,  commission  2J%. 
Ofbbation.— $4875 -f- .075  =  $5000.    (519.) 
Formula. — Net  Proceeds -^(1-- Rate  %) =Amt.  of  Sales. 
When  the  net  proceeds  are  $3281.25,  commission  12|^ 
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3.  When  the  net  proceeds  are  $560,  and  the  com.  4%. 

4.  After  deducting  6^%  commission  and  1132  for 
storage,  my  correspondent  sends  me  $2365425  as  the  net 
proceeds  of  a  consignment  of  pork  and  flonr.  What  was 
the  gross  amount  of  the  sale  ? 

551.  Find  the  aniaunt  to  be  invested, 

1.  If  $9500  is  remitted  to  a  correspondent  to  be  invest- 
ed in  woolen  goods,  after  deducting  6%  commission. 

Operation.— $9500  -+- 1.05  =  $9047.62.    (619.) 

Formula. — Amount  Remitted  -i-  (1  +  Rate  %)  =  Sum 
Invested. 

2.  If  $4908  be  remitted,  deducting  4J^  commission. 

3.  If  $3246.20  be  remitted,  deducting  2^  commission. 

4.  If  $1511.25  be  remitted,  deductiug  \%  commission. 

5.  If  $10701.24  be  remitted,  deducting  \%  brokerage. 

6.  A  dealer  sends  his  agent  in  Havana  $6720.80,  with 
which  to  purchase  oranges  and  other  firoits,  after  deduct- 
ing his  commission  of  b%.  What  sum  did  the  agent  invest, 
and  what  was  the  amount  of  his  commission? 

7.  What  amount  of  sugar  can  be  bought  at  8  cents  a 
pound,  for  $2523.40,  after  deducting  a  commission  of  If  ^. 

8.  Remitted  to  a  stockbroker  $10650,  to  be  invested  in 
stocks,  after  deducting  ^%  brokerage.  What  amount  of 
stock  did  he  purchase  ? 

9.  A  broker  received  $45337.50  to  invest  in  bond  and 
mortgage,  after  deducting  a  commission  of  %^%,  What 
amount  did  he  invest,  and  what  was  his  commission  ? 

10.  Sent  $250.92  to  my  agent  in  Boston,  to  be  invested 
in  prints  at  15  cents  a  yard,  after  taking  out  his  commis- 
sion of  %%.    How  many  yards  ought  I  to  receive  ? 
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REVIEW. 

552.  1.  If  stoves  bought  at  $86  each  are  sold  at  f 
profit  of  8^^,  what  is  the  gain  ? 

2.  WhatwiUbetheexpenseof  collecting  a  tax  of  $1000, 
allowing  h%  ? 

3.  What  will  a  broker  receive  for  selling  $600  worth  of 
stock,  at  ^%  brokerage  ? 

4.  A  man  having  $250  spent  $80.  What  per  cent,  of 
his  money  had  he  left  ? 

$.  If  a  man  sells  a  building  lot  that  cost  $800»  at  an 
advance  of  166f  ^,  what  is  his  gain  ? 

6.  I  of  dO%  is  what  per  cent  of  n%  ?  Of  144^  ?  Of 
180jg?    240^? 

7.  Bought  a  horse  for  20%  less  than  $200,  and  sold  him 
for  10%  more  than  $200.    What  p^  cent  was  gained  P 

8.  How  many  bushels  of  wheat  at  $2  a  bush^  can  m 
agent  buy  for  $2040,  and  retain  2%  on  what  he  expends 
as  his  commission  ? 

9.  If  by  selling  land  at  $160  an  acre  I  lose  25%,  how 
must  I  sell  it  to  gain  40%  ? 

10.  A  boy  bought  bananas  for  $3  a  hundred,  and  sold 
them  for  5  cents  each.    What  per  cent,  did  he  gain  P 

11.  Bought  cannel  coal  at  $19  a  ton,  which  was  5%  less 
than  the  market  price.    What  was  the  market  price  ? 

12.  Paid  an  agent  $150,  or  a  commission  of  1^%,  fox 
selling  my  house.    For  what  sum  was  the  house  sold  P 

13.  If  an  article  is  sold  so  as  to  gain  f  as  much  as  it 
«nst,  what  per  cent,  is  gained  ? 
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14.  A  merchant  tailor  sold  some  Hnen  coats  at  11.80 
each;  which  was  33^^  below  the  marked  price.  What 
was  the  marked  price  ? 

15.  A  grocer  bought  40  gal.  of  maple  symp  at  the  rate 
of  4  gal  tor  $6,  and  sold  it  at  the  rate  of  5  gal.  for  98. 
What  was  his  whole  gain,  and  his  gain  pdr  cent.  ? 

Id.  How  much  wheat  must  a  fanner  take  to  mm  that 
he  may  bring  awaj  the  flour  of  4^  bushds^  after  the  miller 
takes  his  toll  of  10%  ? 

WMJTTJBK    SXBBCiaMS. 

553*  1.  After  taking  out  15%  of  the  grain  in  a  bin, 
there  remained  40  bu.  3f  pk.  How  many  bushels  were 
tiiere  at  first? 

%.  The  net  profits  of  a  farm  in  2  years  were  $34859  and 
the  profits  the  second  year  were  b%  greater  than  the 
profits  the  first  year.    What  were  the  profits  each  year  ? 

3.  A  has  32%  more  money  than  B  ;  what  per  cent.  leS9 
is  B*8  money  than  A*s  ? 

4.  Bought  450  bushels  of  wheat  at  $1.25  per  bushel,  and 
sold  it  at  11.40  per  bushel.  What  was  the  whole  gain, 
and  the  gain  per  cent  ? 

5.  A  man  drew  out  of  the  bank  ^  of  his  money,  and  ex*' 
pended  30%  of  50%  of  this  for  728  bu.  of  wheat,  at  I1.12| 
a  bushel.    What  sum  had  he  left  in  bank  ? 

6.  Sold  goods  to  the  amount  of  $47649,  at  a  profit  of 
16|%.    Eequired  the  cost  and  the  totd  gain. 

7.  A  brokOT  receired  $37.50  for  selling  some  uncurrent 
money,  charging  -|%  brokars^.    How  much  did  he  sell  ? 

8.  If  ^  of  a  farm  is  sold  for  what  |  of  it  cost,  what  is 
the  gain  per  cent.? 

13 
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9.  An  archite^  chained  ^%  for  plans  and  speoifioations, 
and  li%  for  superintending  a  building  ths^  cost  125000. 
What  was  the  amount  of  his  fee  ? 

10.  If  a  stationer  marks  his  goodfi  60%  above  cost^  and 
then  dednets  50^^  what  per  cent,  does  he  make  or  lose? 

11.  Sold  a  farm  for  114700,  and  lost  12%.  What  pet 
cent,  should  I  baye  gained  by  selling  it  for  1^1000? 

12.  If  an  article  bought  a^  20^  below  the  asking  price 
is  sold  at  16%  below  that  price,  what  is  the  rate  of  gain  ? 

13.  A  commission  merchant  sold  a  consignment  of 
goods  for  15250,  and  charged  3^%  commission,  and  2^% 
for  a  guaranty.    Find  the  net  proceeds. 

14.  Smith  &  Jones  bought  a  stock  of  groceries  for 
113680.  They  sold  i  of  the  entire  stock  at  15^  profit,  J 
at  18f  ^,  i  at  20^,  and  the  remainder  at  33^^  profit.  What 
was  the  whole  gain,  and  the  average  gain  per  cent.  ? 

15.  Give  the  marking  juices  at  25^  advance^  of  the 
following  bill  of  goods,  and  the  amount  when  sold  at  a 
reduction  of  10^  from  those  prices  : 

1  Case  of  Prints,  450  yd.,  @  1.12 

3  Pieces  Cassimeres,  65  ^'     @  3.25 

1  Bale  Ticking,  244  ''     (^    .20 

25  Dress  Shawls,  @  7.36 

1  Gr.  gross  Clark's  Thread,  144  doz.,  @    .  70 

50  Gross  Buttons,  @  1.00 

16.  How  much  would  the  above  bill  of  goods  amount 
te  if  sold  at  6i%  below  a  marking  price  of  15^  above  cost  ? 

17.  What  would  be  the  net  proceeds  of  a  sale  of  18  cwt. 
75  lb.  of  sugar,  at  $9f  per  cwt.,  allowing  2^%  commission, 
and  $16i  for  other  charges  ? 
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18.  A  broker  receives  17126  to  invest  in  cotton,  at  11^ 
cents  a  pound.  If  his  commission  is  2^%,  how  many 
poands  of  cotton  can  he  buy  ? 

19.  If  the  sale  of  potatoes  at  $.76  a  barrel  above  cost 
gives  a  profit  of  18|^,  how  much  must  be  added  to  this 
price  to  realize  a  profit  of  31 J^  ? 

20.  An  agent  in  Chicago  purchases  1000  bbl.  of  floui 
at  $6.80,  and  pays  6  cents  a  barrel  storage  for  30  days  i 
also,  3000  bn.  of  wheat  at  $1.20.  He  charges  a  commis^ 
sion  of  H%  on  the  flour,  and  1  cent  a  bushel  on  the  wheat. 
What  sum  of  money  will  balance  the  account,  and  what  is 
the  amount  of  his  commission  ? 

21.  An  agent  in  Boston  received  28000  lb.  of  Texas 
cotton,  which  he  sold  at  $.12^  a  pound.  He  paid  $45.86 
freight  and  cartage,  and  after  retaining  his  commission, 
he  remits  his  principal  $3252.80  as  the  net  proceeds  of  the 
sale.    What  was  the  rate  of  his  commission  ? 

22.  The  following  bill  of  goods  was  sold  at  auction  : 
1|  bbL  A  Sugar,  312  lb.,  @  $.12^  that  cost  $.11^ 


J-"    Pulv.*^                96  "    <a    .14^ 

"      .14 

1  Chest  Y.  H.  Tea,      84  "    (^  1.10 

''    1.12i 

1  Box  Soap,                  60  ^^    @    .13 

''      .10| 

H  Sacks  Java  Coffee,  110  "   (^    .22^ 

"      .24i 

184  lb.  Codfish,                           @    .07^ 

"      .081 

Allowing  a  commission  of  4c^%  for  selling,  find  the  entire 
profit  or  loss,  and  the  gain  or  loss  per  cent,  on  the  whole. 

23.  A  merchant  in  New  York  imported  2400  yd.  of 
English  cloth,  for  which  he  paid  in  London  10s.  sterling 
a  yard,  and  the  total  expenses  were  $255.  He  sold  the 
cloth  for  $3.81  a  yard,  U.  S.  money.  What  was  his  whole 
gain,  and  his  gain  per  cent.  P 
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SYNOPSIS  FOB  EEVIEW- 


1.  Definitionb. 


1. 


2.  Elements. 


I 


« 
m 
^ 


3. 
4. 
5. 
6. 

7. 


610.  1.  Principle.  2. 

513.  1.  Principle.  2. 

516.  1.  Principle.  2. 

519.  1.  Principle.  2. 


Percentage.  2.  Per  Gent.  d.  Sign 
of  Per  Cent.  4  Rate,  or  Rate  ^. 
5.  Base.  6.  Peiceiitage.  7.  Amoimt* 
8.  Difference. 

How  many  considered. 
How  many  must  be  ^ven. 

Rule.  3.  Formula. 

Rale.  3.  Formula. 

Rule.  3.  Fonnula. 

Rule.  3.  Formula. 


Applications  of 
Pebcentaob. 


i: 


Without  Time. 
WUh  Time. 


8.  Profit  AND  Loss.  - 


1. 
2. 

3. 


Diff't  kinds.  |  ^• 

(jtoeralBule. 

Definition. 

To  estimate  gains  and  losses. 

1.  Base. 


Correspond- 
ing teims. 


1.  Definitions. 


9.  Commission. 


2.  Rate. 

3.  Percentage. 
^  4  AmH  and  Diff. 

1.  Affenty  or  Conu 
mission  Merchant. 

2.  Commission. 
8.  Consignment. 
4  Consignor. 

5.  Consignee. 

6.  Net  Proceeds. 

7.  Chta/ranty. 

8.  Account  Sales 
^  9.  Broicer. 

Pritt.  and  Operations  Involved. 

1.  Base. 

2.  Rate. 

3.  Percentage. 

4.  Am't  and  Dif. 


Correspond- 
ing terms. 


^^^^ 


r^^ 


OBAI,     JEXJBBCiaXS. 

555.  1.  When  5%  is  charged  for  the  use  of  money/ 
how  many  dollars  should  be  paid  for  the  use  of  $100  ? 
For  the  use  of  $200  ?    Of  1500  ?  Of  $50  ? 

2.  At  7%  a  year,  what  should  be  paid  for  the  use  of 
$100  for  2  years  ?    Of  $200  for  3  years  ? 

3.  If  $500  is  loaned  for  3  years,  what  should  be  paid 
for  its  use,  at  6%  a  year  ?    At  6jg  a  year  ? 

4.  If  I  borrow  $250,  and  agree  to  pay  4%  a  year  for  its 
use,  how  much  will  be  due  the  lender  in  5  years  ? 

5.  If  $7  is  paid  for  the  use  of  $100  for  1  year,  what  is 
the  per  cent.  ? 

6.  If  $50  is  paid  for  the  use  of  $100  for  5  years,  what 
is  the  per  cent.  ? 

7.  If  $14  is  paid  for  the  use  of  $200  for  1  year,  what  is 
the  per  cent.  ? 

8.  At  6^,  what  decimal  part  of  the  money  borrowed  is 
equal  to  the  money  paid  for  its  use?    At  7%  ?    S%?  9%  ? 

DEFINITIONS. 

556*  Interest  is  a  sum  paid  for  the  use  of  money. 

557«  The  Principal  is  the  sum  for  the  use  of 
which  interest  is  paid. 

558.  The  Rate  of  Interest  is  the  per  cent.,  or 
number  of  hundredths,  of  the  principal,  paid  for  its  use 
for  one  year. 
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559.  The  Amount  is  the  Butn  of  the  principal  and 
the  interest 

560.  Legal  Interest  is  the  interest  according  to 
the  rate  per  ceui.  jixed  by  Jaw. 

561.  Usury  ia  a  higher  rate  of  interest  than  is  &!• 
lowed  by  law. 

563.  The  legal  rates  of  interest  in  the  different  Statet: 
are  as  follows : 


Same  of  BUM. 

Kale. 

Nsme  of  StaW. 

Bate. 

11 

8% 

Anj, 
Aay. 

W.' 

f 

13  ?S 
10% 

8% 
Any. 

iiiy.' 
lOJS 

Minnesota..   ..   . 

Mismssippi 

Missouri    

New  Jersey.   ... 

New  Yort 

North  Carolina. . 

Nebraska 

Nevada" 

1% 

6% 

1 
1 

12» 

Afkanms* 

10^ 
10? 

Califonua' 

Cbuada  and  Ireland 
ConnectJcnt 

DeUware. 

DiOT.  Colombia 

Englaudand  France 

inj. 

-PenQsylvaniR 

BhodelBUnd*... 
Sonth  Caioliiia*. 

iny. 
Any. 

12  jS 
Any. 

Vermont 

Virginia 

West  Virginia... 
Washington  T.». 

WlBConrin 

Wyoming 

a% 

Any. 

ion 

1.  When  the  rate  per  cent,  is  not  specified  in  aceonntfl,  note^ 
mortgagee,  contracts,  etc,  the  ligal  rate  ia  always  understood. 

3.  Where  two  rates  are  spedfied,  aoy  rate  above  the  lower,  and 
not  exceeding  the  higher,  is  alloweil,  if  stipulated  in  writing. 

8.  In  the  States  marked  thus  (*)  (he  rate  per  cent,  is  unlimited  i| 
agreed  upon  by  the  partjee  In  writing. 
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563*  la  the  operations  of  interest  tbere  are  fiv$  parts, 
or  elements,  namely : 

The  Frincipcd  ;  the  Rate  per  Cent,  per  An/num  (for  one 
year)  ;  the  Interest ;  the  Time  for  which  the  principal  is 
lent ;  and  the  Amount,  or  sum  of  the  Prin.  and  Int. 

564«  These  terms  correspond  respectively  to  Base, 
Rate,  Percentage,  and  Amount  in  Percentage,  excluding 
THme,  which  is  an  additional  element  in  Interest. 

OMAZ     JEXJSBCISES. 

565.  1.  At  3%  for  1  yr.,  what  decimal  part  of  the  prin- 
cipal equals  the  interest  ?    At  5^?    At  8^?    Atl2|^? 

2.  What  is  the  interest  of  $20  for  1  year  at  6%  ? 

Analysis. — Since  the  interest  of  any  sum  at  5%  for  1  yr.  is  .05 
of  the  principal,  the  interest  of  $20  for  1  yr.  at  5%  is  .05  of  $20,  or  $1. 

3.  What  is  the  interest  of  150  for  1  yr.  at  5%?  6%^  7%? 

4.  What  is  the  interest  of  180  for  1  yr.  at  7%?  S%?  10^? 

5.  At  7%  for  5  yr.,  what  decimal  part  of  the  principal 
equals  the  interest  ? 

Analysi". — Since  the  interest  at  7  %  for  1  yr.  is  .07  of  the  prin- 
cipal, the  interest  for  5  yr.  is  5  times  .07,  or  .35  of  the  prindpal. 
Or,  it  is  5  times  the  interest  for  1  year. 

6.  At  6%  for  3  yr.,  what  decimal  or  fractional  part  of 
the  principal  equals  the  interest  ?  At  7%  for  6  yr.?  At 
6^for5yr.?    At  6J^  for  2  yr.?    At  10^  for  4  yr.  ? 

7.  Find  the  interest  of  130  for  3  yr.  at  6%. 

Akaltsis. — Since  the  interest  of  any  sum  at  5%  for  1  yr.  is  .05 
of  the  principal,  for  8  yr.  it  is  .15,  and  .15  of  $30  is  $4.50.  Or,  the 
interest  for  1  yr.  is  .05  of  $80,  or  $1.50,  and  for  3  yr.  it  is  3  times  as 
mach,  or  $4.50. 

8.  Find  ite  int.  at  e%  of  $20  for  2  yr.    Of  $40  ior  3  yr. 

9.  Find  the  int.  at  S%  of  $6  for  6  yr.    Of  $10  for  10  yr. 
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10.  At  S%  for  2  yr.  6  mo.,  what  decimal  part  of  the 
principal  equals  the  interest  ? 

AVALTBIB. — Sioce  the  interest  of  any  snin  for  1  yr.  at  8%  is  .08  of 
tbe  principal,  tlie  interest  on  the  same  for  2  yr.  6  mo.  is  2(  times  .08, 
or  .20  of  the  principal.    Or,  it  is  2^  times  the  interest  for  1  yr. 

11.  At  6%  for  3  jr.  3  mo.,  what  decimal  part  of  the 
principal  equals  the  interest  ?    At  9%  for  3  yr.  3  mo.  ? 

12.  Find  the  int.  of  $9  for  2  yr.  4  mo.  at  7%-    At  S%. 

13.  What  is  the  int.  of  11000  for  2  yr.  3  mo.  at  10^  ? 
For  4  yr.  6  mo.  ?    For  5  yr.  3  mo.  ?    For  8  mo.  ? 

566*  Prikciple. — The  interest  is  the  product  of  three 
/actors;  namely,  the  principal,  rate  per  annum,  and  time 
{expressed  in  years  or  parts  of  a  year). 

WBITT  EN    JSXERCIS  B8 

567.  To  find  the  Interest  or  amount  of  any  sum 
at  any  rate  per  cent.,  for  years  and  months* 

1.  Find  the  amount  of  $97.50,  at  7%,  for  2  yr.  6  mo. 

OPEBATiON.  Analysis. — Since  the  interest  of 

$97.50  any  sum  at  7%  for  1  yr.  is  .07  of 

QM  the  principal,  the  interest  of  $97.60 

—  at  7%  for  1  yr.  is  .07  of  $97.50,  or 

$6.8250  Int.  for  1  yr.  $6.825 ;  and  the  interest  for  2  yr. 

2|-  6  mo.  is  2^  times  the  interest  for  1 

^r,naoK  T  *  *    o      «  yr-  or  $17.06i,  and  $17.06j4  $97.50 

17.0625  Int.  for  8 yr.  6 mo.       ^  I^^a^^^    ^u      a  * 

=$11456k  the  Amount, 

97.50        Principal. 


$^14.5625  Amount. 

Find  the  interest  and  the  amount, 
2.  Of  $450  for  3  yr.  9  mo.  at  6%.    For  8  mo.  at  7%. 
6.  Of  $247  for  5  yr.  3  mo.  at  5^^    For  10  mo.  at  8^, 
4.  Of  $500  for  4  yr.  2  mo.  at  10^.    For  11  mo.  at  5^ 
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RuxE. — I.  Multiply  the  principal  hy  the  rcUe,  and  the 
product  is  the  interest  for  1  year. 

IL  Multiply  tJie  intereetfor  1  year  by  the  time  in  years, 
and  the  fraction  of  a  year;  the  product  is  the  required 
interest. 

III.  Add  the  principal  to  the  interest  for  the  amount. 

Formula. — Interest  =  Principal  x  Rate  x  Time. 

Find  the  interest, 

5.  Of  $36.40  for  1  yr.  7  mo.  at  6^.    At  1%.    At  1\% 

6.  Of  1750.50  for  3  yr.  1  mo.  at  b%.    At  %%.     At  9^ 

7.  Of  11346.84  for  2  yr.  4  mo.  at  ^%.    At  1\%, 

8.  Of  1138. 75  for  4  yr.  3  mo.  at  10^.    At  12^^. 

9.  Find  the  amount  of  1640  for  5  yr.  6  mo.  at  7^. 

10.  Find  the  amount  of  $56.64  at  8^  for  3  yr.  3  mo. 

11.  Made  a  loan  of  11040  for  1  yr.  9  mo.  at  ^\%.  Hoi? 
much  is  due  at  the  end  of  the  time  ? 

12.  If  a  note  for  $375,  on  interest  at  8^,  dated  June  10, 
1874,  be  paid  Sept.  10,  1876,  what  amount  will  be  due  ? 

568.  To  find  the  interest  on  any  sum  of  money, 
for  any  time,  at  any  rate  per  cent. 

Obvious  Eelations  between  Time  and  Interest. 

I.  The  interest  on  any  sum  for  1  year  at  1%  is  .01  of 
the  principal. 

It  is  therefore  equal  to  the  principfd  with  the  decimal  point  rcw 
moved  two  places  to  the  left. 

II.  The  interest  for  1  mo.  is  -^  of  the  interest  for  1  yr, 

III.  The  interest  for  3  days  is  ^,  or  -^,  of  the  interest 
for  1  month  ;  hence  any  number  of  days  may  readily  be 
reduced  to  tenths  of  a  month  by  dividing  by  3. 
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rV.  The  interest  on  any  sum  for  1  month>  multiplied 
by  the  number  of  mxmths  and  tenthe  of  a  month  in  the 
^ven  time,  and  the  product  by  the  number  expressing 
the  ratBy  will  be  the  required  interest. 

669. 1.  Find  the  int.  of  1361.20  for  1  yr.  3  mo.  24  da.  at  1%. 

OPERATION. 

$3. 612   (.01  of  the  Prin.)    Int.  for  1  yr.  at  1  %  (568,  I). 
.301   Int.  for  1  mo.  at  1%  (568,  II). 
15.8  Number  of  months  and  tenths  (568,  VJ). 


$4.7558   Int.  for  1  yr.  3  mo.  24  da.  at  1%. 

7 

133.2906  Int.  for  1  yr.  3  ma  24  da.  at  7%  (568,  IV). 

"What  is  the  interest, 

2.  Of  1137.25  for  1  yr.  6  mo.  10  da.  at  %%  ?    At  4^? 

3.  1510.50  for  3  yr.  7  mo.  15  da.  at  b%  ?    At  8^  ? 

4.  Of  $1297.60  for  2  yr.  11  mo.  18  da.  at  7%  ?    At  7i%J 

SuLE. — I.  To  find  the  interest  for  1  yr.  at  1%. 

Remove  the  decimal  point  in  the  given  principal  two 
places  to  the  left. 

II.  To  find  the  interest  for  1  mo.  at  1^. 

Divide  the  interest  for  1  year  by  12. 

IIL  To  find  the  interest  for  any  time  at  1%. 

Multiply  the  interest  for  1  month  by  the  number  of 
months  and  tenths  of  a  month  in  the  given  time, 

IV.  To  find  the  interest  at  any  rate  %. 

Multiply  the  interest  at  1%  for  the  given  time  by  the  num- 
ber expressing  the  given  rate. 

5.  Find  the  int.  of  $781.90  for  1  yr.  1  mo.  12  da.  at  7jfc 

6.  Find  the  int.  of  $3000  for  11  mo.  21  da.  at  lO^g. 


HfTTBEEST.  299 

7.  VThat  is  the  ami  of  $1049  for  2  yr.  3  mo.  9  da.  at  ^%  ? 

8.  What  is  the  amt  of  $216.75  for  3  yr.  5  mo.  11  da.  at  S%? 

9.  Required  the  int.  of  $250  from  Jan.  1,  1873,  to 
Maj  10,  1875,  at  7%. 

10.  Bequired  the  amount  of  $408.60  from  Aug.  20  to 
Dec.  18,  1876,  at  10^. 

11.  What  is  the  interest  on  a  note  for  $515.62,  dated 
March  1,  1873,  and  payable  July  16,  1875,  at  7%? 

12.  A  man  sold  his  house  and  lot  for  $12500;  the 
terms  were,  $4000  in  cash  on  delivery,  $3500  in  9  mo., 
$2600  in  1  yr.  6  mo.,  and  the  balance  in  2  yr.  4  mo.,  with 
6%  interest.    What  was  the  whole  amount  paid  ? 

570.  SIX   PER   CENT.    METHOD. 

At  6%  per  annum,  the  interest  of  $1 

For  12  mo is  6  cents,  or  .06  of  the  principal. 

''     2  "  or  i  of  12 mo.,"  1  cent,    "  .01      "  " 

"     1  "  ''■^''  12  "     "  i   "        "  .005     "  " 

"     6da."^"    1"     "^"        ".001     "  " 

671.  Principles. — 1.  The  interest  of  any  sum  at  6% 
is  ONE-HALF  OS  many  hundredths  of  the  principal  as 
there  are  months  in  the  given  time. 

2.  The  interest  of  any  sum  at  6%  is  one-sixth  as 
many  thousandths  of  the  principal  as  there  are  days  in 
ihe  given  time. 

Thus,  the  interest  on  any  som  at  6^  for  1  yr.  8  mo.,  or  15  mo., 
is  J  of  .15,  or  .075,  of  the  principal ;  and  for  18  da.  it  is  J  of  .018, 
or  .003,  of  the  principal.  Hence,  for  1  yr.  8  mo.  18  da.,  it  is  .075 
+  .003  =  .078  of  the  principal. 

It  is  evident  that  an  odd  month  is  ^  of  .01,  or  .005;  and  that 
any  number  of  days  less  than  6  is  such  a  fractional  part  of  .001  aa 
the  days  are  of  6  days. 
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672.  What  is  the  interest, 

1.  Of  $1  at  6^  for  1  year ?  2 years?  3  years?   5 years! 
8  years  ?    12  years  ? 

2.  Of  II  at  6jg  for  1  month  ?    2 mo.?    3  mo.?   4mOcJ 

5  mo.?    7njo.?    9 mo.?    10  mo.?    15  mo.?    18  mo? 
At  6%,  what  is  the  interest, 

3.  Of  II  for  1  yr.  4  mo.?    1  yr.  7  mo.  ?    2  yr.  2  mo.  ? 

4.  Of  |1  fori  day?    6  da.?    12  da.?    19  da.?   24  da.? 
33  da.?    36  da.?    45  da.?    63 da.? 

5.  Of  II  for  1  mo.  12  da.?     For  3  mo.  15  da.  ?    For 

6  mo.  25  da.  ?    For  7  mo.  11  da.?    For  11  mo.  18  da.? 
Find  the  interest, 

6.  Of  II,  at  6%,  for  1  yr.  3  mo.  6  da.    For  1  yr.  9  mo. 
18  da.    For  1  yr.  5  mo.  19  da. 

7.  Of  II  at  6%  for  2  yr.  1  mo.  9  da.    For  3  yr.  24  da. 

8.  Of  II  at  6%  for  5 yr. 5mo.  5 da.  For 4yr.  7 mo.  10 dal 
At  6%,  find  the  interest, 

9.  Of  II  for  2  yr.  6  mo.    Of  12.    Of  13.    Of  15. 

10.  Of  II  for  4  yr.  2  mo.     Of  110.    Of  120.    Of  130. 

11.  Of  15  for  1  yr.  4  mo.    For  2  yr.    For  2  yr.  8  mo. 

12.  Of  II  for  33  da.  For  63  da.  For  93  da.  For  123  da. 

13.  Of  16  for  33  da.     Of  14  for  63  da.    Of  12  for  93  da. 

14.  If  the  interest  of  a  certain  principal  at  6%  is  I1& 
what  would  the  interest  be  at  5^  ?    7^  ?    8^  ?    9^  ? 

5^  is  I  lees  than  6^;  7%  isimore  than  6%;  8%  is ^  more,  eta 

15.  If  the  interest  of  a  certain  principal  is  116,  what 
would  the  int.  be  at  3^?   4^^^?   5^?    7i^?   8^?    12jg? 

16.  If  the  interest  of  a  certain  principal  is  130,  what 
would  the  ini  be  at  2^?    4^?   7^?    8^?   10^?   14^? 


IKTEBEST.  30a 
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573.  1.  What  is  the  int  of  $427.20  at  6%  for  2  yr. 
6  mo.  27  da.? 

OPERATION.  Akaltsis. — Since  the  in* 

2  yr.  5  mo.  =  29  mo.      $427.20  teresi  of  $1  for  2  yr.  6  mo. 

lof.29       =.145                .1494  27  da.  is  $.1494,  or  of  any 

sum  is  .1494  of  the  prind- 

i  Of  .027    =.00^       $63.8664  pal  (571),  $427.20  x.l4»i 

Int  =  .149iof  the  Prin.      =  $68,866+  is  the  required 

interest. 


Find  the  interest  at  6%  of 

2.  $697.25  for  7  mo.  18  da. 

3.  $418.75  for  1  mo.  25  da. 

4.  $309.18  for  2  yr.  24  da. 


5.  $1298  for  3  yr.  1  mo.  13  da. 

6.  $2000  for  2  yr.  7  mo.  24  da. 

7.  $4010  for  1  yr.  1  mo.  13  da. 


Bulb. — Multiply  the  given  principal  by  the  decimal  ex- 
pressing  the  interest  of  tl;  or  by  the  decimal  expressing 
one-half  as  many  hundredths  m  there  are  months^  and  one- 
sixth  as  many  thotisandths  as  there  are  days^  in  the  given 
timey  and  the  product  wiU  be  the  required  ifiterest. 

To  find  the  Interest  at  any  other  per  cent  by  this  method,  increase 
or  diminish  the  interest  at  6%  by  sach  part  of  itself  as  the  given 
rate  is  greater  or  less  than  6% . 

674.  To  compute  Accurate  Interest^  that  is, 
reckoning  365  da.  to  the  year,  use  the  following 

SuLE. — Find  the  interest  for  years  and  aliquot  parts  of 
c  year  by  the  common  method,  and  for  days  take  such  part 
of  1  yearns  interest  as  the  number  of  days  is  of  365.    Or, 

When  the  time  is  in  days  and  less  than  1  year,  find  the 
interest  by  the  commoji  method,  and  then  subtract  i^  part 
of  itself  for  the  common  year,  or  ^,  if  it  be  a  leap  year. 
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1.  Find  the  aooiurate  interest  of  $1560  for  45  da.  at  7%. 

The  exact  int,  of  $1560  for  45  da.  at  7 Jt  =  ^^^^^^^=  18.46+. 
>  It  is  $13.65  -  ll?:^Jil  =  $18.46+. 

2.  Find  the  exact  int.  of  $1600  for  1  yr.  3  mo.  at  6^ 

2,  What  is  the  difference  between  the  exact  interest  cf 
1646.40  at  S%  for  1  yr.  3  mo.  20  da.  and  the  interest 
reckoned  by  the  6%  method? 

4.  Find  the  exact  interest  of  $875.60  at  7%  for  63  da. 

5.  Eequired  the  exact  interest  on  three  U.  S.  Bonds  of 
$1000  each,  at  6^,  from  May  1  to  Oct.  15.. 

6.  What  is  the  exact  interest  on  a  $500  XT.  S.  Bond,  at 
b%,  from  Nov.  1  to  April  10  following  ? 

575.  Find  the  interest,  by  any  of  the  ordinfuy  methods, 

1.  Of  1721.56  for  1  yr.  4  mo.  10  da.  at  6%. 

2.  Of  $54.75  for  3  yr.  24  da.  at  6%. 

3.  Of  $1000  for  11  mo.  18  da.  at  7%. 

4.  Of  $3046  for  7  mo.  26  da.  at  S%. 

5.  Of  $1821.50  from  April  1  to  Nov.  12  at  6jg. 

6.  Of  1700  from  Jan.  15  to  Aug.  1  at  10^ 

7.  Of  $316.84  from  Oct.  20  to  March  10  at  7%. 

What  is  the  amount 

8.  Of  $3146  for  2  yr.  3  mo.  10  da.  at  7%  ? 

9.  Of  $96.85  for  3  yr.  1  mo.  27  da.  at  6%  ? 

10.  Of  $1008.80  for  10  mo.  16  da.  at  6^%  ? 

11.  Of  $2000  for  15  da.  at  12^^? 

12.  Of  $137.60  for  127  da.  at  10^? 

13.  If  $1671.64  be  placed  at  interest  June  1,  1874,  what 
«nount  will  be  due  April  1,  1876,  at  75^  ? 
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14.  How  miich  is  the  interest  on  a  note  for  1600,  dated 
reb.  1,  1872,  and  payable  Sept.  25, 1875,  at  6^  ? 

15.  If  a  man  borrow  |9700  in  New  York,  and  loan  it 
in  Colorado,  what  will  it  gain  at  legal  int.  in  a  year  ? 

16.  Bequired  the  interest  of  1127.36  from  Dec.  12, 1873, 
to  July  3, 1875,  at  ^%. 

17.  A  note  of  $250,  dated  June  5,  1874,  was  paid  Feb. 
14,  1875,  with  interest  at  8%.    What  was  the  amount  ? 

18.  A  note  for  1710.50,  with  interest  after  3  mo.,  at  7^, 
was  given  Jan.  1,  1874,  and  paid  Aug.  12,  1876.  What 
was  the  amount  due  ? 

19.  A  man  engaged  in  business  was  making  12  J^  an- 
nually on  his  capital,  of*  $16840.  He  quit  his  business 
and  loaned  his  money  at  7^%,  What  did  he  lose  in  2  yr. 
3  mo.  18  da.  by  the  change  ? 

20.  A  man  borrows  $2876.75,  which  belongs  to  a  minor 
who  is  16  yr.  5  mo.  10  da.  old,  and  he  is  to  retain  it  until 
the  owner  is  21  years  old.  What  will  then  be  due  at  8% 
simple  interest  ? 

21.  A  speculator  borrowed  $9675,  at  6^,  April  15, 1874, 
with  which  he  purchased  flour  at  $6.25.  May  10,  1875, 
he  sold  the  flour  at  $7|  a  barrel,  cash.  What  did  he  gain 
by  the  transaction  ? 

22.  A  man  borrows  $10000  in  Boston  at  6%,  reckoning 
360  da.  to  the  year,  and  lends  it  in  Ohio  at  8%,  reckomng 
365  da.  to  the  year.     What  will  be  his  gain  m  146  days  ? 

23.  A  tract  of  land  containing  450  acres  was  bought  at 
$36  an  acre,  the  money  paid  for  it  being  loaned  at  6^^%. 
At  the  end  of  3  yr.  8  mo.  24  da.,  f  of  the  land  was  sold 
at  $40  an  acre,  and  the  remainder  at  $38|^  an  acre.  What 
was  gained  or  lost  by  the  transaction  ? 
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PEOBLEMS   IN   INTEEEST. 

576.  Interest,  time,  and  rate  given,  to  find  the 
principal. 

OBAL     EXEBCI8  ES. 

1.  What  sum  of  money  will  gain  $10  in  1  yr.  at  6%? 

Analysis. — The  interest  of  $1  for  1  yr.  at  6%  is  .05  of  the  prin- 
cipaJ,  and  therefore  $10  -i-  .05,  or  $200,  is  the  required  sum.    Or, 

Since  $.05  is  the  interest  of  $1,  $10  is  the  interest  of  as  many 
dollars  as  $.05  is  contained  times  in  $10,  or  200  times.    Hence,  etc. 

What  sum  of  money  will  gain, 


2.  $20  int.  in  2  yr.  at  5^  ? 

3.  $25intin5yr.  at5^? 

4.  $60  int.  in  2  yr.  at  6^? 


5.  $84  int.  in  2  yr.  at  7^  ? 

6.  $50  int  in  6  mo.  at  10^? 

7.  $30  int.  in  3  mo.  at  S%  ? 


WBITTEK     EXERCISES, 

677.  1.  What  gum  of  money,  put  at  interest  3j^  yr.  at 
6^,  will  gain  $346.50  ? 

OPERATION. 

Int.  of  $1  for  3  J  yr.  at  ^%  =  $.21.        Analysis.— Same  as  in 
$346. 50  -4-  $.21  =  1650  times ;  ^"'^  exercises.    (576.) 

$1  X  1650  =  $1650. 

What  principal 

2.  Will  gain  $49.50  in  1  yr.  3  mo.  at  6^  ?    At  5^  ? 

3.  Will  gain  $153.75  in  3  mo.  24  da.  at  7^?    At  8^? 

Rule. — Divide  the  given  interest  iy  the  interest  of  $1 
tor  the  given  time,  at  the  given  rate. 

Formula. — Principal  =  Interest  —•  {Rate  x  Time), 

What  sum  of  money 

4.  Will  gain  $213  in  5  yr.  10  mo.  20  da.  at  7>t  ? 

6.  Will  gain  $173.97  in  4  yr.  4  mo.  at  6%  ?    At  12^  f 
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6.  A  man  receives  semi-annually  $350  int.  on  a  mort- 
gage at  7^^    What  is  the  amount  of  the  mortgage  ? 

< 

578.  Amount,  rate,  and  time  griveu,  to  liud  the 
principal. 

OBAZ     MXMBCiaES. 

1.  What  sum  of  money  will  amount  to  $107  in  1  yr. 

at  7^? 

Analysis. — Since  the  interest  is  .07  of  the  principal,  the  amount 
is  1.07,  or  ^,  of  it.  If  $107  is  \^  of  tbe  principal,  y  J^  of  the  prin- 
cipal is  j^  of  $107,  or  $1 ;  and  ^,  or  the  principal  itself,  is  $100.  Or, 

Since  $1.07  is  the  amount  of  $1,  $107  is  the  amount  of  as  many 
dollars  as  $1.07  is  contained  times  in  $107,  or  $100. 

What  sum  of  money  will  amount  to 


2.  $130  in  5  yr.  at  6^? 

3.  $228  in  2  yr.  at  7^  ? 

4.  $412  in  6  mo.  at  6^? 


5.  $250inl0yr.  at  lOjg? 

6.  $350  in  15  yr.  at  5^? 

7.  $260  in  3  yr.  9  mo.  at  8^? 


WBITTJBN     EXERCISES. 

679.  1.  What  sum  will  amount  to  $337.50  in  5  yr. 

at  7^? 

OPEBATIOK. 

Am't  of  $1  for  5  yr.  at  1%  =  $1.35.  Analysis.  —  Same  as 
$337.50  ~  $1.35  =  250  times ;  ^ ^"^ ^^^'^^^  ^^^^'^ 
$1  X  250  =r  $250. 

What  principal 

2.  Will  amount  to  $1028  in  4  mo.  24  da.  at  7^? 

3.  Will  amount  to  $1596  in  2  yr.  6  mo.  at  ^%  ? 

4.  Will  amount  to  $1531.50  in  3  mo.  18  da.  at  t%  ? 

Rule. — Divide  the  given  amount  iy  the  amount  of  $1 
for  the  given  time,  at  the  given  rate. 

FoBMULA.— Pn«.=  Afnt.-^  (1  +  Rate  x  Time). 
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5.  What  is  the  principal  which  in  217  days,  at  6^%, 
amounts  to  $918. 73  ? 

6.  What  principal  in  3  yr.  4  mo.  24  da.  will  amount 
to  $761.44  at  6%  ? 

580.  Principal,  interest,  and  time  given,  to  find 
the  rate* 

OJRAL     JSXEBCISJES. 

1.  At  what  rate  will  1100  gain  $14  in  2  years  ? 

Analysis. — Since  the  interest  of  $100  is  $14  for  2  yr.,  it  is  $7  for 
1  yr.,  and  $7  is  .07  of  $100,  the  principal.  Hence  the  rate  is  7^ .  Or, 

Since  the  interest  of  $100  for  2  jr.  at  1%  is  $2,  $14  is  as  many 
per  cent,  as  $2  is  contained  times  in  $14,  or  7^. 

At  what  rate  will 

2.  $300  gain  $60  m  4  yr.? 

3.  $500  gain  $100  in  5  yr.  ? 

4.  $400  gain  $84  in  3  yr.  ? 


5.  $5  gain  $1  in  3  yr.  ? 

6.  $120  gain  $60  in  10  yr.  ? 

7.  $150  double  itself  in  10  yr.  ? 


WMITTEN     MIMBCISBS. 

681.  1.  At  what  rate  per  cent,  will  $1600  gain  $280 
interest  in  2^  years  ? 

OPERATION. 

Int.  of  $1600  at  1%  for  2^  yr.  =  $40.         Analysis.  -  Samn 
^^r.r.       A.I/X       «;  i.'  ^y«'     IV     iv^      as   in  oral  exerdses. 

$280  -^  $40  =  7  times  ;  1%  x  7=7^.     (5^0^) 

At  what  rate  per  cent. 

2.  Will  $2085  gain  $68.11  in  5  mo.  18  da.  ? 

3.  Wm  $1500  gain  $252  in  2  yr.  4  mo.  24  da.  ? 

ftuLE. — Divide  the  given  interest  iy  the  interest  of  the 
given  principal,  for  the  given  time,  at  1%. 

FoEMULA.— iJa^e  =  Int.  -i-  iPrin.  xl%x  Time). 
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4  A  house  that  cost  $14500  rents  for  $1189.  What 
per  e^it.  does  it  pay  on  the  inyestment  ? 

5.  At  what  rate  will  11500  amount  to  $1684.50  in 
2yr.  18da.? 

6.  At  what  rate  per  month  will  $2000  gain  $120  in 
00  da.? 

7.  A  man  invests  $15600^  which  gives  him  an  annual 
income  of  $1620.    What  rate  of  interest  does  he  receive? 

8.  At  what  rate  per  annum  will  any  sum  double  itself 
in  4,  6,  8,  and  10  years,  respectively? 

At  tfc,  any  sum  will  double  itself  in  100  jr.;  hence,  to  double 
itself  in  4  jr.,  the  rate  will  be  as  manj  times  1  %  as  47r.  are  con- 
tabied  times  in  100  jt„  ojr  25%,  etc 

9.  At  what  r^  per  annum  will  any  sum  triple  itself 
in  2,  5,  7, 12,  and  20  years,  respectively  ? 

10.  I  invest  $49500  in  a  business  that  pays  me  $297  a 
month.    What  annual  rate  of  interest  do  I  receive  ? 

11.  Which  is  the  better  investment,  and  how  much, 
one  of  $4200,  yielding  $168  semi-annually,  or  one  of 
$7500,  producing  $712^  annually? 

58S.  Principal,  interest,  and  rate  griven,  to  find 
the  time. 

ORAL     BXBBCI8B8. 

1.  In  what  time  wiU  $200  gam  $56  at  1%  ? 

Analysis. — ^The  given  interest,  $56,  is  ^,  or  S^,  of  the  princi- 
pal,  $200 ;  therefore,  the  time  is  as  many  years  as  .07,  the  gives 
rate,  is  contained  times  in  .28,  or  4  times.    Hence,  etc. 

Or,  the  interest  of  $200  at  7%  for  1  yr.  is  $14  ;  therefore,  the 
time  is  as  many  years  as  $14  are  contained  times  in  the  given  inter- 
est, $56,  or  4  years.    Hence,  etc. 
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In  what  time  will 

2.  $40  gain  110  at  5jg  ? 

3.  $500  gain  tlOO  at  4^  ? 

4.  $25  gain  $20  at  6^  ? 


5.  $1000  gain  $250  at  5^  ? 

6.  $5  gain  90  oents  at  6%  ? 

7.  $50  gain  $12^  at  10^? 


WBJTTEN     JSXEBCia  BS. 

583.  1.  In  what  time  will  $840  gain  $78.12  at  6^  ? 

OPERATION. 

$840 X. 06 =$50.40  Int.  for  1  yr.         Analysis.— S«ne  as  in 
I78.12-^$50.40=1.55.  the  oral  exercises.    (582,) 

1  yr.  X  1.55=1  yr.  6  mo.  18  da. 

In  what  time 

2.  Will  $175.12  gain  $6.43  at  6%  ? 

3.  Will  $1000  amount  to  $1500  at  7i%? 

EuLE. — Divide  the  given  interest  by  the  interest  of  the 
given  principal^  at  the  given  rate  for  1  year. 

Formula. — Time  =  Interest  -i-  {Prin.  x  Rate). 

4.  In  what  time  will  $8750  gain  $1260  at  2%  a  month  ? 

5.  How  long  must  $1301.64  be  on  interest  to  amount 
to  $1522.92  at  5^? 

6.  How  long  will  it  take  any  sum  of  money  to  double 
Itself  at  3^,  5%,  6%,  l\%y  and  lOjg,  respectively  ? 

At  100%,  aD7  sam  of  money  will  double  Itself  in  1  year ;  hence 
\o  doable  itself  at  10%,  it  will  require  as  many  years  as  10%  is 
contained  times  in  100%,  or  10  yr. 

7.  How  long  will  it  take  any  sum  to  triple  itself  at 
^%7  ^%>  YJU,  8^,  and  12|^,  respectively  ? 

8.  In  what  time  will  the  interest  of  $120,  at  %%,  equal 
the  principal  ?  Equal  half  the  principal  ?  Equal  twice 
the  principal.^ 


IKTEBEST. 


309 


OOMPOUJSTD   INTEREST. 

584.  Compound  Interest  is  interest  not  only  on 
the  principal,  but  on  the  interest  added  to  the  principal 
when  it  becomes  due. 

OJRAL     MXBBCISBS. 

686.  1.  What  is  the  comp.  int.  of  $500  in  2  yr.  at  6%  ? 

Analysis.  —The  simple  interest  of  $500  for  2  jr.  is  $60 ;  the  in- 
terest of  the  first  year's  interest,  $30,  for  the  second  year  is  $1.80, 
which,  added  to  $60,  gives  $61.80,  the  compound  interest.    Or, 

The  interest  of  $500  for  1  yr.  at  6%  is  $30,  and  the  amount  is 
$530,  which  is  the  principal  for  the  second  year ;  the  interest  of  $530 
for  1  yr.  at  6%  is  $31.80.  which  added  to  $630  gives  $561.80,  the 
final  amount;  and  deducting  $500,  the  original  principal,  gives 
$61.80,  the  compound  interest. 

What  is  the  compound  interest 

2.  Of  $600  for  2  yr.  at  b%  ?     4.  Of  $300  for  2  yp.  at  10%  ? 

3.  Of  $100  for  2  yr.  at  7%?     5.  Of  $1000  for  2  yr.  at  5%  ? 
What  is  the  amount  at  compound  interest, 

6.  Of  $800  for  2  yr.  at  6%?     8.  Of  $400  for  2  yr.  at  4^? 

7.  Of  $2000  for  2  yr.  at  10^?  9.  Of  $500  for  2  yr.  at  S%? 

WRITTEN     JEXAMJPLES, 

686.  1.  What  is  the  comp.  int.  of  $750  for  2  yr.  at  6%? 


OFBBATION. 
$750  Prfai.forl8tyii 
1.06 


$795    Prin.forMjr. 
1.06 


$842.70    Total  amonnt. 
750. 

$92.70   Compound  int. 


Akaltsis. — Since  the  amount  is  1.06 
of  the  principal,  the  amount  at  the  end 
of  the  first  year  is  $795,  which  is  the 
principal  for  the  2d  year,  and  the  amount 
at  the  end  of  the  2d  year  is  $842.70. 
Hence,  by  subtracting  the  given  princi- 
pal,  $750,  the  result  is  the  compeuna 
interest,  ^2.70. 
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2.  What  will  $350  amt.  to  in  3  yr.  at  7%,  comp.  int.  ? 

3.  What  is  the  compound  int.  of  11200  for  3  yr.  at  6%1 

BuLE. — L  Mrid  the  amount  of  tlie  given  principal  for 
the  first  period  of  time  at  the  end  of  which  interest  is  due, 
and  make  it  the  principal  for  the  second  period, 

11.  Find  the  amount  of  this  principal  for  the  next  period; 
And  80  continue  till  the  end  of  the  given  time, 

in.  Subtract  the  given  principal  from  the  last  amount, 
and  the  remainder  will  be  the  compound  interest. 

When  the  time  contains  months  and  dajs,  less  than  a  single 
period,  find  the  amount  up  to  the  end  oi  the  last  period,  and  com- 
pute the  simple  interest  upon  that  amount  for  the  remaining  mouths 
and  dajs,  which  add  to  find  the  total  amount. 

L  What  will  $864.50  amount  to  in  4  yr.  at  8^>  com- 
{K>nnd  interest? 

5.  What  is  the  compound  interest  oi  $680  f<nr  ^  yr.  at 
7%,  interest  being  payable  semi-annually  ? 

6.  What  is  the  compound  interest  of  $460  for  1  yr. 
5  mo.  18  da.  at  6%,  interest  payable  quarterly  ? 

7.  What  will  be  the  amount  of  $1250  in  3  yr.  7  mo. 
18  da.  at  5%,  interest  being  semi-annual  ? 

8.  Find  the  compound  interest  of  $790  for  9  mo.  27  da. 
at  S%y  payable  quarterly. 

The  computation  of  compound  interest  may  be  abrk^ed  bj 
usin^  the  following  table. 

To  use  the  table,  multiply  the  given  principal  by  the  number  In 
the  table  corresponding  to  the  given  number  of  years  and  the  given 
rate.  If  the  Interest  is  not  annual,  reduce  the  time  to  periods,  and 
the  rate  proportionally.  Thus,  3  yr.  6  mo.,  by  semi-annuid  paym^[it8, 
at  7fot  is  the  same  as  5  yr.  at  3^%;  and  1  yr.  9  mo.,  quarterly 
payments,  at  8%,  the  same  as  7  yr.  at  2%. 


r 
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587.  Table  showing  iM  mnt  o/$l,  ai  ^,  3, 3J,  4,  5,  6,  7, 
8, -91, 10, 11,  and  1%%,  cwnpound  int.,  from  1  ^  ^  years. 


Yre. 

8|  per  cent. 

8  per  cent 

8i  per  cent. 

4  per  cent. 

5  per  cent. 

6  per  cent. 

1 

1.026660 

1.030000 

1.^5060 

1.040000 

1.060000 

1.060000 

2 

1.050625 

1.060900 

1.071225 

1.081600 

1.102600 

1123600 

8 

1.07689'1 

1.002';«7 

1.106718 

1.124864 

1.157626 

1.191016 

4 

1.108813 

1.1^5509 

1.147523 

1.169859 

1.215506 

1.262477 

5 

1.131408 

1.1S9274 

1.187686 

1.216658 

1.276282 

1.338226 

6 

1.159693 

1.194062 

1.229355 

1.265819 

1.340096 

1.418619 

7 

1.188686 

1.229874 

1.272279 

1.815982 

1.407100 

1.503630 

8 

1.218403 

1.266770 

1.316809 

1.868609 

1.477466 

1.598848 

9 

1.248863 

1.304773 

1.362897 

1.423812 

1.661828 

1.689479 

10 

1.280085 

1.348916 

1.410699 

1.480244 

1.628896 

1.790848 

11 

1.312087 

1.384294 

1469970 

1.539454 

L710889 

1.808299 

12 

1^44880 

1.425761 

1.511069 

1.601082 

1795856 

2.012197 

13 

1.878511 

1.468534 

1.568956 

1.665074 

1.^5649 

2.182928 

14 

1.412974 

1512590 

1.618696 

1.781676 

li)79982 

2.260904 

15 

1.448298 

1.657967 

1.675849 

1.800944 

2.078928 

2  896658 

16 

1.484506 

1.604706 

1.783986 

1.872981 

2.182875 

2.540852 

17 

1.521618 

1.652848 

1.794676 

1.947901 

2.292018 

2.692773 

18 

1.559659 

1.702433 

1.857489 

2.025817 

2.4C6619 

2.854389 

19 

1.598650 

1.75350B 

1.922501 

2.1C6849 

2620960 

a026600 

20 

1.638616 

1.866111 

1.980789 

2.191128 

2.668298 

a207186 

Yrs. 

7  per  cent 

8  per  cent. 

9  per  cent. 

l&percent 

11  per  cent 

IS  per  cent 

1 

1.070000 

1.080000 

1.090000 

1.100C00 

1.110000 

1.120000 

2 

1.144900 

1.166400 

1.1881U0 

1,210000 

1282100 

1.264400 

8 

1.225048 

1.259712 

1.295029 

1.331000 

1.867681 

1.404908 

4 

1.310796 

1.860489 

1.411682 

1.464100 

1.618070 

1.678619 

5 

1.402552 

1.469828 

1.688624 

1610510 

1.686058 

1.762342 

6 

1.500730 

1.586874 

1.677100 

1.771561 

1.870414 

1.973822 

7 

1.605781 

1.713824 

1.828039 

1.948717 

2.076160 

2.210681 

8 

1.718186 

1.850930 

1.992563 

2.143589 

2.304687 

2.475963 

9 

1.888459 

1.999005 

2.171898 

2.357948 

2.668086 

2.773078 

10 

1.967151 

2.158926 

2.367864 

2.693742 

2.839420 

8.105848 

11 

2.104852 

2.881^9 

2.680426 

2.863117 

8.151757 

8.478549 

12 

2.252192 

2.518170 

2.812665 

8.138428 

8.498450 

8  896976 

18 

2.409845 

2.719624 

a066805 

8.462271 

8.888279 

4.363499 

14 

2.578634 

2.987194 

8.841727 

8.797498 

4.810440 

4887111 

15 

2.759081 

8.172169 

8.642482 

4177248 

4.784688 

5.478565 

16 

2.952164 

8.426948 

8.970806 

4.594973 

5.810898 

6.180892 

17 

8.168816 

8.700018 

4327633 

5.064470 

6.896091 

6.866040 

18 

3879932 

8.996019 

4717120 

6.559917 

6.548551 

7.689964 

19 

8.616627 

4816701 

6.141661 

6.115909 

7.263842 

8.612700 

ao 

8.869684 

4660967 

«k604411 

6727600 

6.062809 

9.646291 
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9.  Find  by  the  table  the  compound  interest  of  1950  for 
1  yr.  5  mo.  24  da.,  at  10^,  interest  payable  quarterly. 

0PBR1.TI0N. 

1  jT.  5  mo.  24  da.  =  5  qaarten  of  a  year+S  mo.  24  da. 
10  fo  per  annum  ==2lfo  per  quarter. 
Amount  for  6  yr.  at  2J%  =  1.181408  of  principal. 
|950  X  1.181408  =  $1074.837,  amount  for  1  yr.  3  mo. 
Interest  of  $1074.837  for  2  mo.  24  da.  at  10%  =  $35,079. 
$1074887 +  $25,079  =  $1099.916,  total  amount. 
$1099.916  —  $950  =  $149,916,  compound  Interest. 

10.  Find  tlie  amount,  at  compound  interest,  of  $749.25 
for  10  yr.  4  mo.,  at  7^,  interest  payable  semi-annually. 

11.  What  sum  placed  at  simple  interest  for  3  yr.  10  mo. 
18  da.,  at  7%,  will  amount  to  the  same  as  $1500  placed  at 
compound  interest  for  the  same  time,  and  at  the  same 
rate,  payable  semi-annually  ? 

12.  At  S%,  interest  compounded  quarterly,  how  much 
will  $850  amount  to  in  1  yr.  10  ma  20  da.  ? 

13.  What  will  $500  amount  to  in  20  yr.  at  7^,  comp.  int.? 
14  A  father  at  his  death  left  $12500  fpr  the  benefit  of 

his  only  son,  14  yr.  8  mo.  12  da.  old,  the  money  to  be  paid 
him  when  he  should  be  21  years  of  age,  with  6%  interest 
compounded  semi-annually.    What  did  he  receive  ? 

ANKUAL   INTEEEST. 

588.  Annual  Interest  is  interest  on  the  principal 

and  on  each   year's  interest  remaining  unpaid,  but  so 

computed  as  not  to  increase  the  original  principaL 

It  is  allowed  in  the  case  of  promissory  notes  and  other  contracts 
which  contain  the  words,  *'  with  interest  pajahle  annually,"  or  with 
**  compound  interest.*'  In  such  cases,  the  interest  is  not  compounded 
beyond  the  second  year. 
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WRITTEN     JSTEBCISES. 

589. 1.  Find  the  annual  interest  and  amount  of  18000 
for  5  jr.,  at  6^  per  annum. 

OPBKATiON.  Analysis.— The  in 

Int.  of  $8000  for  5  jr.  at  6^=$8400,     terest  on  $8000  for  1 

''    "  $480  for  10  yr.  at  6^  =  $288.    7'.  at«%«$480,and 

$2400+$288=$2688,  Annual  int.        ^V/JeSfoVthe 

$8000+$2688=$10688,  Amount.  first  year,  pemaining 

limpaid,  draws  Interest 
for  4  jr. ;  that  for  the  second  year,  for  8  yr. ;  that  for  the  third  year, 
for  2  yr,;  and  thait  £or  the  fcmrth  year,  for  1  yr.,  the  ansn  of  whieh 
is  equal  to  the  interest  of  $480  for  4  yr. + 3  yr.  +  2  yr.  + 1  yr.=10  yr. ; 
and  the  interest  of  $480  at  6%  for  10  yr.  is  $288.  Hence  the  total 
amount  of  Interest  is  $2400 +$2^,  or  $2688,  and  the  amt.  is  $10688. 

2.  What  is  the  annual  interest  of  $1500  for  4  yr.  at  7%  ? 

SuLE. — Compute  the  interest  on  the  principal  for  the 
given  time  and  rate,  to  which  add  the  interest  on  each 
year's  interest  for  the  time  it  has  remained  unpaid. 

To  obtain  the  lattery  when  the  interest  has  remained 
unpaid  for  a  number  of  years,  multiply  the  intered  for 
one  year  by  the  product  of  the  number  of  years  and  Imlf 
that  number  diminished  by  one. 

Thus,  if  the  time  is  9  yr.,  the  interest  for  1  yr.  should  be  multi- 
plied by  0  X  (9  —  1)  -4-  2,  or  9  x  4  =  86.  Since  the  interest  for 
the  first  year  draws  8  years'  interest,  that  for  the  second  year  7 
years'  interest,  etc.,  and  the  sum  of  the  series  8+7  +  6  +  6  +  4+8+2 
+  lis86. 

3.  What  will  $3500  ami  to  in  10  yr.,  annual  ini,  at  8^  ! 

4.  What  is  the  diflPerence  between  the  annual  interest 
ftnd  the  compound  interest  of  $2500  for  6  yr.  at  6^  ? 

5.  Find  the  amt.  of  $575,  at  %%  annual  int.,  for  9^  yr. 

14 
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6.     $800.  Macoh,  June  15, 1872. 

Four  years  after  date,  for  value  received,  I  promise  to  pay 
Robert  E,  Parh,  or  order,  eight  hundred  dollars,  tvith  in- 
terest at  seven  per  cent,  payable  annually. 

J.  W.   BUBKE. 

What  amount  is  due  on  this  note  at  maturity^  no  in- 
terest having  been  paid  ? 

PARTIAL    PATMEKTS. 

590*  Puviial  Pay^tmenis  are  pftyiBents>  in  pui  of 
the  amount  of  a  note,  bond,  or  other  obligation. 

591«  ludorsemewts  are  the  acknowledgment  of 
such  payments,  written  on  the  back  of  the  note,  bond, 
etc.,  stating  the  time  and  amount  of  the  same. 

59S.  A  Pr^fniS80ry  Ifate  is  a  written  promise  to 
pay  a  certain  sum  of  money,  ob  demand  or  at  a^  speciied 
time. 

593»  The  Mmker  or  Dratter  of  the  note  is  the 
person  who  signs  it. 

594.  The  Payee  is  the  person  to  whom,  or  to 
whose  order,  the  money  is  paid. 

595.  An  Indorser  is  a  person  who,  by  signing 
his  name  on  the  back  of  the  note,  makes  himself  respon- 
sible for  its  payment 

596*  The  Face  of  a  note  is  the  snm  of  money  made 
payable  by  the  note. 

597.  A  Negotiable  Note  is  one  made  payable  to 
bearer,  or  to  any  person's  order.  When  so  made,  it  caa 
be  sold  or  transferred. 
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W  BITTEN     EXERCISES. 

U     $800.  Nvw  YOBX,  Jan.  Ist^  1874 

One  year  after  clafe,  I  promise  to  pay  Caleb  Barhv^t  ^ 

ordeTf  eight  hundred  dollars,  for  value  rec^ved,  with  inr 

iere^t^  James  Dunlap. 

Indorsed  as  follows  :  April  1, 1874, 110 ;  July  1, 1874, 

iS6;  Nov.  1, 1874^  $100.    What  was  there  due  Jan.  1,1875? 

ANALT8I& — The  interest  of  $800  for  3  mo.,  from  Jan.  1  to  April  1, 
at  7%,* is  $14;  am't,  $814.  Since  the  payment  is  less  than  the  m- 
terest,  it  cannot  be  deducted  for  a  new  principal  without  com- 
pounding the  int.,  which  is  illegal ;  hence,  find  the  int.  of  $800  to 
the  time  of  the  next  payment,  8  mo*,  which  is  $14,  and  the  amt.  to 
that  time,  $828,  from  which  deduct  the  sum  of  the  two  payments, 
or  $45«  leaving  $783,  a  new  principal.  The  int.  of  $783  for  4  mo., 
to  Nov.  1,  is  $18.27 ;  amt.,  $801.27 ;  from  which  deduct  the  third 
payment,  $100,  leaving  $70lJ37,  the  next  principal,  the  amt.  of 
which  for  2  mo.,  to  Jan.  1, 1874,  is  $709.45,  sunn  due  at  that  time. 

Pbinciplb. — The  principal  must  not  he  increased  by  the 
addition  of  interest  dtie  at  the  time  of  any  payment,  so  as 
to  compound  the  interest. 

"Upon  this  principle  is  based  the  mle  prescribed  by  the 
Supreme  Court  of  the  United  States : 

IT.  S.  Bulb. — ^L  Find  the  amount  of  the  given  princi^ 
pal  to  the  time  of  the  first  payment,  and  if  this  payment 
equals  or  exceeds  the  interest  then  due,  suMract  it  from  the 
amt  obtained,  and  treat  the  remainder  as  a  new  principal. 

IL  If  tJie  interest  eonceed  the  payment,  find  the  amount 
of  the  same  principal  to  a  time  when  the  stun  of  tb^  pay- 
ments equals  or  exceeds  the  interest  then  due,  and  subtract 
the  sum  of  the  payments  frotn  that  amount. 

III.  Proceed  in  the  same  manner  with  the  remaining 
payments. 


*  At  the  date  of  these  payments  the  legal  rate  of  interest  in  N.  Y.  was  Tji, 
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♦500.  Philadslphia,  Feb.  1,  1878. 

2.  ITMree  monfhs  after  date,  I  promise  to  pay  to  J.  B 
Lippincott  dk  Co.^  or  order,  five  hundred  dollars,  with 
interest,  witAout  defalcation.     Value  received. 

James  Moistbos. 

Indorsed  as  follows:  May  1,  1875,  $40 ;  Nov.  14, 1875, 
18;  April  1,  1876,  118;  May  1,  1876,  $30.  What  was 
due  Sept  16,  1876  ? 

OPERATION. 

f^Roe  of  note,  or  principal $500lOO 

Interest  to  May  1, 1875, 8  mo.,  at  6^ 7.50 

Amoont 507.50 

Payment,  to  be  sabiracted 40.W 

2d  principal 467.50 

Int.  of  1467.50  to  Nov.  14, 1875,  6  mo.  13  da.  .    .    $15.04 

Int.  of  $467.50  to  April  1, 1876, 4  mo.  17  da.    .    .      10.67        25.71 

Amount 493.21 

Sum  of  payments,  to  be  subtracted 26.00 

8d  principal 467.21 

Int.  to  May  1, 1876, 1  mo 2.34 

Amount 469.55 

Payment,  to  be  subtracted 30.00 

4th  principal 489.55 

Int  to  Sept.  16, 1876,  4  mo.  15  da 9.89 

Amount  doe $449.44 

8.  What  was  the  amount  due  October  25, 1878,  npon  » 
note  for  $1500,  dated  New  Orleans,  April  1,  1872,  and 
on  which  the  following  payments  were  endorsed :  June  5, 
1872,  $300 ;  Oct.  15, 1872,  $37.75 ;  May  1, 1873,  $97.25 1 
Aug.  6, 1873,  $495  ? 
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t700.  Detroit,  Nov.  1,  1878. 

4.  On  demand^  I  promise  to  pay  Charies  Smith,  of 
order,  seven  hundred  dollars,  mth  interest.  Value  re- 
ceived.  Abraham  Isaacs. 

Indorsed  as  follows  :  Dec.  5, 1873,  $75  ;  Jan.  10,  1874, 
1350 ;  April  11,  1874,  $11.25 ;  May  15,  1874,  $250. 
What  was  due  Sept.  1,  1874  ? 


<497i^.  Chicago,  Mar.  15, 1874. 

5.  Three  months  after  date,  we  promise  to  pay  James 
Kelly,  or  order ^  four  hundred  and  ninety  seven  -^  dollar s, 
with  interest  at  6%,     Value  received. 

Brown,  Nichols  &  Co. 

Indorsed  as  follows:  Nov.  3,  1874,  $57.50;  June  15, 
1875,  $22.25 ;  Aug.  1,  1875,  $125 ;  Sept.  15,  1875,  $175. 
What  was  due  Jan.  1,  1876  ? 

598.  The  following  method  of  computation  is  often 
used  by  merchants  in  the  settlement  of  notes  and  of  in- 
terest accounts  running  a  year  or  less ;  hence  called  the 
Mercantile  Eule  : 

I.  Mnd  the  amount  of  the  note  or  debt  from  its  date 
to  the  time  of  settlement. 

n.  Mnd  the  amount  of  each  payment  from  its  date 
to  the  time  of  settlement. 

in.  Subtract  the  sum  of  the  amounts  of  payments  from 
the  amount  of  the  note  or  debt: 

An  accurate  application  of  this  rale  requires  that  the  time  should  he  reduced 
to  €ktif8f  and  that  the  interest  should  be  computed  by  the  rule  for  days  (674). 

For  the  Vermont  State  method  of  computation,  and  also  of  assessing  taxes, 
lee  pages  491-49& 
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1.  On  a  note  for  1600  at  1%,  dated  Feb.  15, 1874>  were 
the  following  indorsements:  March  25, 1874>  $160;  June 
1, 1874,  $75  ;  Oct  10, 1874.  $100.  What  was  dae  Dec.  31^ 
1874? 

OPERATION. 

Am't  of  $600  from  FeU   15  to  Dec.  31,  819  da.,  $686.71 

"     "  $150    "     Mar.  25  "         •*      381  da.,  $188.06 

«'     "    $75    "     June    1  «         "      218  da.,  78.06 

*     **  $100    *•     Oct.    10  «         '*        82  da..  101.57        837.71 

BalaDce  dae  Dec  81,  1874,  $299.00 

2.  A  note  for  $950,  dated  Jan.  25,  1876,  payable  in 
9  mo.,  at  7%  interest,  had  the  following  indorsements  : 
March  2,  1876,  $225 ;  May  5,  1876,  $174.19 ;  Jnne  29, 
1876,  $187.50 ;  Aug.  1,  1876,  $79.15.  What  was  the 
balance  due  at  the  time  of  its  maturity  ? 

3.  Payments  were  made  on  a  debt  of  $1750,  due  April  5, 
1875,  as  foUows:  May  10,  1875,  $190;  July  1,  1875, 
$230 ;  Aug.  5,  1875,  $645 ;  Oct.  1,  1875,  $372.  What 
was  due  Dec.  31,  1875,  interest  at  6^  f 

DISOOU]^T. 

599.  Discount  is  a  certain  per  cent,  deducted  from 
the  price-list  of  goods,  or  an  allowance  made  for  the  pay- 
ment of  a  debt  or  other  obligation  before  it  is  due. 

600.  The  Present  Worth  of  a  debt  payable  at  a 
future  time  without  interest,  is  such  a  sum  as,  being  put 
at  legal  interest,  will  amount  to  the  debt  when  it  becomes 
due. 

601.  The  I^me  Discount  is  the  difference  betwesn 
the  whole  debt  and  the  present  worth. 
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OJtAIi     EXBRCI8H8. 

602.  1.  What  is  the  present  worth  of  a  debt  of  122^ 
to  be  paid  in  2  yr.,  at  %%  ? 

ANALYSIS.— -Since  in  2  jr.,  at  6% ,  the  int.  is  .12  of  the  principal, 
the  vt^  in  1.12  of  it :  therefoie^  $224,  the  debt,  Su  1.12,  or  ^  of 
the  present  worth,  and  |JJ,  or  the  present  worth  itself,  is  $300 
Oc,  since  $1.12  is  the  amt.  of  $1,  $224  is  the  amt.  of  as  many  do] 
lars  as  $1.12  is  contained  times  in  $224,  or  $200.    (578.) 

What  is  the  present  worth 

2.  Of  $ai5,  due  in  10  mo.,  at  6^  ? 

3.  Of  1570,  due  in  2  yr.,  at  1%  ? 

4.  Of  $408,  due  in  3  mo.,  at  8^  ? 
6.  Of  $51,  due  in  4  ma,  at  6^  ? 

6.  Of  $440,  due  in  2  yr.,  at  5^  ? 
Find  the  ta*ue  discount  at  6^, 

7.  Of  $1019,  due  in  3  mo.  24  da. 

8.  Of  $102.20,  due  in  4  mo.  12  da. 

9.  Of  $5035,  due  in  1  mo.  12  da. 

WBITTBN    BXBJtCI8m8, 

603*  1.  What  are  the  present  worth  and  the  true  dis« 
ftount,  of  $362.95,  payable  in  7  mo.  12  da.,  9.%  Q%  1 

OPERATION. 

Amt.  of  $1,  for  7  mo.  12  da.,  at  6%  =  $1,037. 
$362.95  -^  $1,037  =  350  times. 
$1  X  350  =  $350,  Present  Worth. 
$362.95  —  $350  =  $12.95,  True  Discouni 

Analysis. — Since  the  amount  of  $1  for  7  mo.  12  da.  at  6%  is 
$1,087  (579),  $862.95  is  the  amount  of  as  many  dollars  as  $1,087 
is  oontaiaed  times  in  $862.95,  or  850  times.  Hence  the  present 
worth  is  $850;  and  the  true  discount  is  $862.95- $850,  or  $12.95. 
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2.  What  is  the  present  worth  of  a  debt  of  I287.75  to  be 
paid  in  3  mo.  18  da.  at  7^  ? 

3.  What  is  the  true  discount  on  a  debt  of  $2202.90  due 
in  8  mo.  12  da.  at  7^  ? 

EuLB. — L  Divide  the  debt  by  the  amount  of  tl  for  the 
qiven  rate  and  timsy  and  the  quotient  is  the  present  worth. 

n.  Subtract  the  present  worth  from  the  debt,  and  the 
remainder  is  the  true  discount. 

FoEMULA. — Present  Worth  =  Debt  -^  Amt.  of  II. 

Hence  the  present  worib  is  the  principal  of  which  the  trne  dis- 
eount  is  the  interest,  and  the  whole  debt  the  amount. 

4.  Bought  a  house  and  lot  for  $19500  eash^  and  sold 
them  for  $22000,  payable  one-fourth  in  cash  and  the 
remainder  in  1  yr.  6  mo.  How  much  ready  money  did  I 
gain,  computing  discount  at  6%  ? 

5.  A  merchant  buys  goods  for  $4200  on  4  mo.  credit, 
but  is  offered  a  discount  of  3%  for  cash.  If  mouey  is 
worth  i%  a  month,  what  is  the  difference  ? 

6.  Bouglit  a  bill  of  lumber  amounting  to  $3500,  on 
6  mo.  credit ;  2  months  afterward  paid  on  account  $1500, 
and  1  month  later,  $1000.  Find  the  present  worth  of 
the  balance,  at  the  time  of  the  second  payment,  int.  at  11%. 

7.  A  merchant  holds  two  notes,  one  for  $356.25  due 
Dec.  1, 1875,  and  the  other  for  $497.50,  due  Feb.  1, 1876. 
What  would  be  due  him  in  cash  on  both  notes  Sept.  15, 
1875,  at  6^  ? 

8.  A  bookseller  bought  books,  worth  $300,  at  retail 
prices,  getting  a  discount  of  33^^ ;  he  sold  them  at  the 
retail  prices,  on  6  mo.  time :  money  being  worth  6^  what 
per  cent  profit  did  he  make  ? 


DI8C0UVT.  321 

9.  A  speeul&tor  bought  230  bales  of  cotton,  each  bale 
containing  470  lb.,  at  llf  cents  a  pound,  on  a  credit  of 
9  mo.  He  at  once  sold  the  cotton  for  113000  cash,  ani^ 
paid  the  pres.  worth  of  the  debt  at  7%.   What  was  his  gain  ? 

10.  Which  is  the  more  profitable,  to  buy  flour  at  18. 75  a 
barrel  on  6  mo.  credit,  or  at  $8.60  on  2  mo.,  money  being 
worth  11%  ? 

11.  A  person  sold  goods  to  the  amount  of  $3750, 15{J 
payable  in  cash,  25%  in  3  mo.,  20^^  in  4  mo.,  and  the  re- 
mainder in  6  mo.  What  ready  money  would  discharge 
the  whole  debt,  money  being  worth  6^  ? 

BANK   DISCOUNT. 

604.  A  Sank  is  a  corporation  chartered  by  law  for 
the  safe-keeping  and  loaning  of  money,  or  the  issuing  of 
bills  for  circulation  as  money. 

605*  Sank  Sills  or  Notes  are  promissory  notes 
issued  by  banks,  and  payable  on  demand. 

A  bank  which  issnee  notes  to  ciicnlate  as  money  is  called  a  Bank 
of  Issue  ;  one  whicb  lends  money  by  discoimting  notes,  a  Bank  of 
Discount;  and  one  which  takes  charge  of  money  belonging  to  other 
parties,  caUed  depositors,  a  Savings  Bank,  or  Bank  of  Deposit, 
Some  banks  perform  two  and  others  all  of  these  duties. 

606.  Sank  Discount  is  a  deduction  made  for 
interest  in  advancing  money  upon  a  note  not  due,  or  pay- 
ment by  a  borrower,  in  advance,  of  interest  upon  money 
loaned  to  him.  It  is  equal  to  the  interest  at  the  given 
rate  for  the  given  time  (including  the  days  of  grace)  on 
the  whole  sum  specified  to  be  paid. 

607.  Says  of  Grace  are  the  three  days  allowed 
by  law  for  the  payment  of  a  note  after  the  expiration  of 
the  time  specified  in  the  note.  They  are  counted  in  by 
bankers  in  discounting  notes.  ^^--^  ^ 

C-r  JW 
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608«  The  M(xhM*Uy  of  a  note  is  tiie  expi]!«i£ou  o^ 
the  whole  time,  iaolading  the  days  of  grace. 

609.  The  Term  of  Discount  is  the  time  from  the 
discount  of  a  note  to  its  maturity. 

610*  A  Sank  Check  is  a  written  order  for  money 
by  a  depositor,  upon  a  bank. 

^11,  The  Proceeds,  or  Avails  of  a  note  is  tiie 
sum  reoeiyed  for  it  when  diseountied,  that  is,  the  &oe  of 
the  note  less  the  discount. 

613.  A  Protest  is  a  formal  declaration  in  writing, 
made  by  a  Notary-Public,  at  the  request  of  the  holder  of 
a  note,  to  give  legal  notice  to  the  makw  and  the  indorsers 
of  its  non-payment. 

1.  The  failure  to  protest  a  note  on  tbe  third  day  of  grace  releaiei 
the  indoreen  fzom  all  obUgation  to  pay  it. 

2.  If  the  third  day  of  grace  or  the  otatarity  of  a  note  occutb  oit 
Sonday,  or  a  l^gal  holiday,  it  must  be  paid  on  the  day  previous. 

3.  The  transaction  of  borrowing  money  at  a  bank  is  condnete^ 
as  follows :  The  borrower  presents  a  note,  either  made  or  indorsed 
by  himself,  payable  at  a  specified  time,  and  receives  for  it  a  sum 
equal  to  the  face  less  the  interest  for  the  time  it  has  to  ran,  in. 
eluding  the  days  of  pftace.  A  note  lor  disiiount  «t  a  bank  must  be 
made  payable  to  the  order  of  some  person,  by  whom  it  must  be 
indorsed.  When  the  note  bears  interest,  the  discount  is  computed 
on  its  face  plus  the  interest  for  the  time  it  has  to  run. 

613.  Bank  discount  being  simple  interest,  the  follow* 
ing  are  corresponding  terms  : 
The  Face  of  the  Note  is  the  principdL 
The  Term  of  Discount  is  the  time. 
The  Bank  Discount  is  the  interest 
The  Proceeds  is  the  pri^mpal  less  the  interest 


CUL.  to  llnd  the  bank  discount  a^tid  i^roceeds  of 
R  note. 

9MAX,     BXBBCI8E8. 

1.  What  is  the  bank  disoount  on  a  note  for  f  ;iOOO  due 
fax  2  mo.  15  da.  at  ^%y  and  the  proceeds  ? 

AKAiiTSlB.— After  adding  3  da.,  the  time  is  2  mo.  18  da. ;  the  in- 
tM^sst  for  which  at  6%  is  .013  of  the  prindpal ;  .018  of  |2000  is  $26, 
the  hank  discount,  and  $2000  —  $26  eqnals  $1974,  or  the  proceeds. 

What  are  ibebank  discount  and  the  proceeds  of  a  note 

2.  Of  $80  for  5  mo.  27  da.,  at  7%  f 
a  Of  $100  for  2  mo.  21  da.,  at  6^  ? 
4.  Of  1200  for  8  mo.  9  da.,  at  7%  ? 
6.  Of  1150  for  4  mo.  21  da.,  at  5^  ? 
6.  Of  $100  for  30  da.,  at  6%  ? 

WBITTBK     EXBB0I8BS. 

615*  1.  Bequired  the  bank  discount  and  prdcaeds  of 
a  note  for  $1250  dne  in  90  dajrs,  at  7% 

Operation. 
*^^^1k  '^^  X  93  =  122.32,  Bank  Discount. 

ODD 

$1250  --  $22.29  z=  $1227.71,  Proceeds. 

A]!rALTBi8.-~The  interest  of  $1250  for  93  da.,  at  7^,  reckoning; 
865  da.  to  the  jear,  is  $22.29,  which  is  the  bank  dtscount.  If  860  da. 
are  reckoned  to  the  jear,  the  haniL  disc't  is  $22,604.  I>edacting  the 
t)ank  disc't  from  the  face  of  the  note,  the  remainder  is  the  proceeds, 

BiTLE. — I.  Compute  the  interest  on  the  face  of  the  note 
{or  if  it  tears  interesty  on  its  amount  at  maturity),  for 
three  days  more  than  the  specified  time^  and  the  result  is 
the  bank  discount. 

II.  Subtract  the  discount  from  the  face  of  the  note,  or 
its  amount  at  maturity,  and  the  remainder  is  the  proceeds. 
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2.  What  is  the  bank  discount^  and  what  is  the  pro* 
ceeds  of  a  note  for  $597. 50^  due  in  60  da.,  at  6%  ? 

3.  What  will  be  the  proceeds  of  a  note  for  $1615,  due 
in  90  da.  with  interest  at  7%,  discounted  at  the  Nassau 
Bank  in  New  York  ? 

4.  Sold  a  farm,  containing  173  A.  95  P.,  for  $62^  an 
acre,  and  received  payment  as  follows  :  $2000  cash,  and 
the  balance  in  a  note  payable  in  5  mo.  18  da.  at  7%  inter- 
est, which  was  discounted  at  a  bank.  How  much  ready 
money  did  the  farm  bring  ? 

Find  the  daie  of  maturityy  the  term  of  discount,  and 
the  proceeds  of  the  following  : 

•957^.  Chicago,  July  27. 1875. 

5.  Three  months  after  date,  I  promise  to  pay  to  the 
order  of  D.  L.  Moody,  nine  hundred  fifty-seven  and  -^ 
dollars,  for  value  received. 

♦Discounted  Aug.  10,  at  %%.        William  Thomsoist. 

$916^.  '  San  Francisco,  Feb.  6, 1874 

6.  Two  months  after  date,  we  jointly  and  severally 
agree  to  pay  0.  H.  Thomas,  or  order,  nine  hundred  six- 
teen and  -^  dollars  toith  interest  at  8^,  value  received. 

Discounted  at  Marine  Bank,  James  Barnes. 

Feb.  21,  at  10^.  George  Childs. 

^1315^.  New  York,  May  1,  1^75. 

7.  Ninety  days  after  date,  I  promise  to  pay  to  the 
drder  of  Ivison,  Blakeman,  Taylor  &  Co.,  one  thousand 
three  hundred  fifteen  and  -^  dollars,  for  value  received^ 

Discounted  May  15,  at  t%.  William  Hewson. 

*  BankB  nsnaUy  count  the  actiial  number  of  dayt  in  the  giren  time,  and 
^65  days  to  the  jear. 
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$1250.  BosTOiff,  June  Id,  1870. 

8.  Six  months  after  date,  I  promise  to  pay  Knighl^ 
A.dams  &  Co.,  or  order,  twelve  hundred  fifty  dollars,  ttrUh 
interest  at  6  per  cent.,  value  received. 

Discounted  at  a  broker's,  S.  R.  BEOWiir. 

Nov.  15,  at 


616.  The  proceeds  and  time  of  a  note  given,  to 
(Lnd  the  £Eice. 

ORAL     JBXHRCI8E8. 

1.  For  what  sum  must  a  note  be  drawn,  at  2  mo.  15  da., 
at  6^,  so  that  the  proceeds  when  discounted  may  be  $987  ? 

Analysis. — ^The  bank  diaooont  for  2  mo.  18  da.  at  ({%  is  .013  of 
the  &oe  of  the  note,  and  the  proceeds  most  therefore  be  1  —  .013» 
or  .987  of  the  face  ;  and  if  .987  of  the  fsM^e  is  $987,  the  whole  face 
(^  the  note  is  $1000. 

Bequired  the  face  of  a  note,  so  that  the  proceeds  maj  be 

2.  $972,  for  4  mo.  21  da.  at  1%. 

3.  $194,  for  5  mo.  27  da.  at  6^. 

4.  $97.60,  for  3  mo.  15  da.  at  8^. 
6.  $980,  for  4  mo.  21  da.  at  5^ 
6.  $184,  for  9  mo.  15  da.  at  10^. 

WRITTBN    BXBBCJaBa. 

617.  1.  What  must  be  the  face  of  a  note  at  9  mo. 
S57  da.,  interest  8^,  so  that  the  proceeds  may  be  $448  ? 

OPERATIOK. 

The  bank  discount  of  $1  for  10  mo.  at  8^  is  $.066|w 
The  proceeds  of  $1  =  $1  —  $.066|  or  $.933^ 
Hence  $448  -5-  .933^  =  $480,  the  face  of  the  note. 

2.  What  is  the  face  of  a  note  at  30  da.,  the  proceeds  of 
rhich,  when  discounted  at  bank,  at  7^,  are  $1425  ? 
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Bulb. — Divide  the  given  proceeds  ly  the  proceeds  of  $1 
for  the  time  and  rate  given;  the  quotient  is  the  face  of 
the  note. 

VoBMXJiLA.—Face  =  Proceeds  ^  (1  —  Rate  x  Time). 

3.  Find  the  face  of  a  3  ma  note  the  proceeds  of  which, 
discounted  at  2%  a  month,  is  $675. 

4.  The  proceeds  of  a  note  are  $1915. 75,  the  time  3  mo., 
and  the  rate  of  interest  7% ;  what  is  the  face  of  the  note  ? 

5.  Bought  merchandise  for  $2250,  cash ;  for  what  sum 
must  I  draw  my  note  at  3  mo.,  so  as  to  obtain  that  sum 
at  the  bank,  interest  at  7%  ? 

6.  The  avails  of  a  3  months  note,  when  discounted  at 
1^%,  were  $315.23 ;  what  was  the  face  of  the  note  ? 

7.  For  what  sum  must  a  note  dated  April  5,  for  90  da., 
be  drawn,  so  that  when  discounted  at  7%,  on  April  21^ 
the  proceeds  may  be  1650  ? 

8.  For  how  much  must  I  draw  my  note  at  90  da.,  in 
order  that  when  discounted  at  a  bank,  at  7%,  its  avails 
will  pay  for  137i  yd.  of  cloth  at  121  a  yard  ? 

SAVINGS-BANK   AOOOUNTS. 

618*  A  SavingS'BanU  is  designed  chiefly  to  ac- 
commodate depositors  of  small  sums  of  money. 

Interest  is  allowed  semi-aimiiallj  fm  all  soms  that  have  been  on 
deposit  for  a  certain  time,  if  not  drawn  oat  before  the  regular  dajf 
of  paying  interest — generally  on  the  1st  of  January  and  of  July. 

Savings-banks  generally  allow  interest  only  from  the  commence, 
ment  of  each  quarter;  but  in  some  banks  mcmey  deposited  pre« 
vious  to  the  1st  day  of  any  month  draws  interest  from  that  date  td 
«he  day  of  declaring  Interest  dividends,  provided  it  has  not  been 
previously  withdrawn. 
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WBITTMN     MXEBCI8ES. 

619.  1.  A  person  had  on  deposit  Jan.  1,  1874,  $150. 
His  subsequent  deposits  were,  Feb.  3,  $35 ;  March  29, 
$20 ;  April  10,  $43  ;  May  15,  $26.  His  drafts  during  the 
same  time  were,  Jan.  15,  $50  ^  Feb.  27,  $15  ;  April  19, 
t45i     What  interest  was  due  July  1st,  at  6^  ? 

OPERATION. 


Date  of 

Balance 

Smallest  Bal. 

Interest 

Smallest  Bal. 

Interest  for 

Int.  paym'ts. 

Ist  of  month. 

during  mo. 

for  1  month. 

dur'g  Q'rter. 

1  Quarter. 

JA.N.    1 

$150 

Feb.    1 

100 

$100 

$.50 

Mar.   1 

120 

100 

.50 

Apr.  1 

140 

120 

.60 

$100 

$1.60 

May    1 

138 

138 

.69 

Jane  1 

164 

138 

.60 

July  1 

164 

164 

.83 

188 

2.07 

$3.80  $3.57 

Balance  due,  with  int.  by  monthly  periods,  $167.80. 

"     "     "  quarterly     "        $16757. 

Analysis. — At  the  end  of  January,  the  balance  due  is  $100,  which 
having  been  on  deposit  for  the  month,  draws  interest  for  1  mo.;  at 
the  end  of  February,  the  balance  is  $120 ;  but  the  smaUest  hataiice 
during  the  month  is  $100 ;  hence  interest  is  allowed  only  on  that 
sum.  The  same  principle  applies  to  the  other  balances.  If  only 
quarterly  periods  of  interest  are  allowed,  the  interest  is  calculated 
at  the  end  of  each  quarter  on  the  smallest  balance  during  the  quar- 
ter, or,  in  this  case,  on  $100,  April  1,  and  $138,  July  1. 

2.  Find  the  balance,  due  July  1,  on  the  following 
account :  Deposits,  Jan.  15,  $175  ;  April  10,  $60 ;  May  31, 
$110.  Drafts,  March  5,  $75  ;  May  1,  $35 ;  June  10,  $50. 
Interest  at  6^,  from  the  1st  day  of  each  month. 
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3.  A  person  deposits  in  a  savings-bank  the  following 
sums  :  Jan.  1,  $350  ;  Feb.  5,  $150 ;  March  15,  $75  ; 
May  10,  $30  ;  June  15,  $100.  During  the  same  time  he 
dtaws,  Jan.  15,  $150 ;  Feb.  10,  $200  ;  March  31,  $50 ; 
June  1,  $75.  What  interest  at  6%,  payable  from  the  1st 
of  each  month,  must  be  added .  to  the  account  July  1  ? 

4.  Balance  the  following,  Jan.  1, 1875  :  Balance  due  to 
Margaret  Brown,  July  1, 1874,  $275.  Deposits  received 
as  follows :  Aug.  1,  $125 ;  Sept.  15,  $57  ;  Oct.  10,  $350. 
Drafts  paid :  July  15,  $100 ;  S^t.  1,  $150 ;  Nov.  15, 
$68  ;  Dec.  15,  $125.  Interest  at  Q%,  from  the  1st  of  each 
quarter,  July  1  and  Oct  1. 

EuLE. — At  the  e7id  of  each  term  compute  the  interest  for 
the  term  on  the  smallest  balance  on  deposit  at  any  time 
during  the  quarter  j  and  at  the  end  of  each  period  of  six 
months  add  to  the  balance  of  principal  the  whole  amount  of 
interest  dice,  and  the  sum  will  he  the  principal  at  the  com- 
mencement  of  the  next  six  months. 

5.  How  much  was  due  Jan.  1,  1876,  on  the  following 
account,  allowing  interest,  computed  from  the  1st  of  each 
quartor,  Jan.  1  to  July  1,  at  6%  per  annum  ? 

Dr.  Gbbenwioh  Savinos  Bakk,  in  a(^.  toii^A  Mabt  Williams.  O. 


1874 

1874 

Jan.     1 

To  Cash 

$186 

00 

Sept.  15 

By  Check 

$75 

00 

Mar.  17 

(f      «• 

25 

00 

1875. 

Au|?.    1 

<i      «« 

87 

50 

Jan.  20 

<(        ti 

87 

50 

1875. 

Mar.    8 

«<       « 

50 

00 

June  11 

ti      f( 

150 

00 

Nov.  17 

<i      <i 

73 

00 

BEVIETT. 


320 


620. 


^  10.   IlTTBBBST. 


P 
H 
P 
Pi 

M 

o 
o 


1 


SYNOPSIS   FOE   EEVIEW. 


r  1  I)  f    i  ^*  ^^^'''^'  ^'  Prirmpal.  8.  i?a<* 
'  )  4.  ^i»^    6.  Legal  luU   6.  U«ui^ 

2.  Corresponding  Elements. 

3.  1.  Principle.    2.  Rule,  I,  II,  HL 
4  Relations  between  Time  >  y  ▼▼  y»x  j«^ 

and  Interest.  (  ^'  ^  '  ^^^'  ^^• 

5.  5«9.    Rule,  I,  II,  III,  IV. 

6.  %%  Method.  \  ]:  Principles,  1,  2. 
^  i  2.  Rule. 

7.  Accurate  Interest.    Rule. 

{576.  1.  Rule.  2.  Formula 
578.  1.  EtUe,  2.  Formula 
580.  1.  i2t^.  2.  F.>i^^;a. 
582.   1.  Hule.  2.  Formula- 


11.  Compound  C  1.  Definitions — Compound  Interest. 
.  I  2.  Rute,  I,  II.  IK. 


iNTfiRBST. 

12.  Annual 

Intbbbst, 


1.  Definitions. 


13.  Partial 
Patmbnts. 


1.  DefiL. 


14.  Discount. 


I 


.  I  2.  Rule,  I,  IL 

1.  Part.  PajfU.  2.  Indontem*ts. 
3.  Promissory  Note.  4.  Makef 
or  Dratoer,  5.  Payee,  6.  j^ 
dorser,     7.   Face  of  a  Note, 

8.  NegatiaJble  Note. 
2.  Prindple.    U.  S.  Rule,  I,  II.    Merc.  Rule. 
1    TVfb  )  ^*  Discount.     2.  Present  Worth. 

j  1.  i^eis.  ^  3.  TrMd  Discount.. 

\  2.  Rule,  I,  II. 

fl.  J3^nA;.  2.  Bank  BiUs or  Notes. 
3.  ^;iJl;  Discount.  4.  i>ay«  o/ 
Chrace.  5.  Maturity  of  Note. 
6.  Term  of  Discount.  7.  PanA 
<7Aec&.    8.  Proceeds  or  Avails 

9.  Protest. 
2.  Corresponding  Terms. 
8.  614.    Rule,  I,  U. 
4.  616.    Rule. 

16.  Satinos-Bank  Accounts — Rule. 


15.  Baitk  Dis- 
count. 


1.  Defis.  t 


£^^9>^^^ 


621.  A  Corporation  is  an  association  of  indi- 
riduals  authorized  by  law  to  transact  business  as  a  single 
person. 

622.  A  Charter  is  the  legal  act  of  incorporation 
defining  the  powers  and  obligations  of  the  body  incor- 
porated. 

623.  The  CajHtal  Stock  of  a  corporation  is  the 
capital  or  money  contributed,  or  subscribed  to  carry  on 
the  business  of  the  company. 

624.  Certificates  of  Stock  or  Scrip  are  the 

papers  or  documents  issued  by  a  corporation,  specifying 
the  number  of  shares  of  the  joint  capital  which  the 
holders  own. 

625.  A  Share  is  one  of  the  equal  parts  into  which 
capital  stock  is  divided. 

The  value  of  a  sliare  in  the  original  contribation  of  capital  varies 
in  different  companies.  In  bank,  insurance,  and  railroad  compa- 
nies, it  is  usually  $100. 

626.  Stocks  is  a  general  term  applied  to  shares  of 
atock  of  various  kinds,  Government  and  State  bonds,  etc 

Stockholders  are  the  owners  of  stock,  either  by  original  title  or  by 
subsequent  purchase.    The  stockholders  constitute  the  company. 

627.  The  Par  Value  of  stock  is  the  sum  for  which 
the  scrip  or  certificate  was  issued. 

628.  The  Market  Value  of  stock  is  the  sum  fo^ 

which  it  can  be  sold. 
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Stock  is  at  par  when  it  can  be  sold  for  its  original  or  fkce  value, 
or  100^ ;  it  is  dbompar^  or  at  a  premium,  when  it  will  bring  mor9 
than  its  isuce  value ;  and  it  is  hdaw  par,  or  tUa  di^oount,  when  it 
sells  for  less  than  its  fiice  value.  Thus,  when  stock  is  at  par,  it  is 
quoted  at  100 ;  when  it  is  5^  above  par,  at  105 ;  and  when  it  is  5^1^; 
below  par,  at  95. 

639.  Premium^  Discount,  and  Brokerctge 

are  each  a  percentage  computed  upon  the  par  value  of  the 
stock  as  the  base. 

630*  A  Stock  Broker  is  a  person  who  buys  and 
sells  stocks,  either  for  himself,  or  as  the  agent  of  another. 

631.  Stock'-Jobbing  is  the  buying  and  selling  of 
stocks  with  the  view  to  realize  gain  from  their  rise  and 
fall  in  the  market. 

633.  An  Installment  is  a  portion  of  the  capital 
stock  required  of  the  stockholders  as  a  payment  on  their 
BubscriTtion. 

633.  An  Assessment  is  a  sum  required  of  stock- 
holders, to  meet  the  losses,  or  to  pay  the  business  expenses 
of  the  company. 

634*  A  Dividend  is  a  sum  paid  to  the  stockholders 

from  the  profits  of  the  business. 

Dividends  and  assessments  are  a  percentage  computed  upon  tho 
par  value  of  the  stock  as  the  base, 

635.  Net  Earnings  are  the  moneys  left  from  the 
profits  of  a  business  after  paying  expenses,  losses,  and  the 
interest  upon  the  bonds. 

636.  A  Sand  is  a  written  instrument  securing  the 

payment  of  a  sum  of  money  at  or  before  a  specified  time. 

The  principal  bonds  dealt  in  by  brokers  are  Government,  States 
aty,  and  Bailioad  Ixmds. 
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637*  TI*  S.  Bonds  are  of  two  kinds  ;  tiz.,  those 
whicli  are  payable  at  a  fixed  date,  and  those  which,  while 
payable  at  a  fixed  date,  may  be  paid  at  an  earlier  specified 
time,  as  the  Goyemment  may  elect. 

1.  The  fonner  aie  quoted  in  commercial  transactions  bj  the  rate 
of  interest  which  they  bear ;  thus.  United  States  bonds  bearing  6% 
iaterest  are  quoted  U.  8.  6*8,  The  latter  are  quoted  in  commercial 
transactions  by  a  combination  of  the.  two  dates  ;  thus,  U,  8.  5-2(f%, 
or  V,  8.  6*8  S-SO,  means  bonds  of  U.  S.  bearing  6%  interest,  and  pay- 
able  at  anj  time  from  5  to  20  years^  as  the  Qovemment  may  choose, 

2.  When  it  is  necessary  to  distinguish  different  issues  bearing  the 
•ame  rate  of  interest,  the  year  at  which  they  become  due  is  also 
mentioned ;  thus,  U.  8.  6*8  of  *71;  U.  8,  6*8  of  '74;  U,  8.  &8,  6-SO, 
of  84  ;  V,  8,  4'9  of  1907, 

3.  The  5.20's  were  issued  in  1862,  '64,  '65,  '67,  and  70.  They 
bore  interest  at  6%,  paid  semi-annually  in  gold,  but  have  nearly  all 
been  refunded  at  a  lower  rate  of  interest. 

4.  Bonds  issued  by  States,  cities,  etc,  are  quoted  in  a  similar 
manner.  Thus,  8.  C,  6*8  are  bonds  bearing  6%  interest,  issued  by 
the  State  of  South  Carolina. 

638.  A  Coupon  is  a  certificate  of  interest  attached 
to  a  bond,  to  be  cut  off  and  presented  for  payment  when 
the  interest  is  due. 

639.  Currency  is  a  term  used  to  denote  the  circu- 
lating medium  employed  as  a  substitute  for  gold  and 
silver.  It  consists,  at  present,  in  the  United  States,  of 
U.  S.  Legal-tender  Notes,  or  "  Greenbacks,'*  and  the 
Bills  issued  by  the  Nat.  Banks,  and  secured  by  XJ.  S.  Bonds. 

If  from  any  cause  the  paper  medium  depreciates  in  value,  gold 
becomes  an  object  of  investment,  the  same  as  stocks.  Gold  being 
of  fixed  standard  value,  its  fluctuations  in  price  indicate  changes 
in  the  value  of  the  currency.  Hence,  when  gold  is  said  to  be  at 
a  premium^  currency  is  virtually  below  par,  or  at  t^dkeotmt. 
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640.  1.  Find  the  cost  of  100  shares  of  Chicago  and 
Bock  Island  Bailroad  stock  at  90 ;  brokerage  ^%. 

Analysis. — Since  the  cost  of  one  share  is  90^  of  $100,  or  $90, 
the  cost  of  100  shares  is  100  times  $90,  or  $9000,  to  which  add  the 
brokerage,  }%  of  $10000,  or  $12^,  and  the  sum  $9013|,  is  the  entire 
(oost  of  the  stock. 

2.  What  cost  50  shares  of  N.  Y.  Central  R  B.  Stock, 
at  par ;  brokerage,  i%  ' 

3.  Find  the  cost  of  10  shares  of  Bank  Stock  at  104 ; 
*  brokerage  \%. 

4.  What  is  the  cost  of  $2000  XJ.  S.  4's,  at'll2 ;  broker- 
agei^? 

641.  1.  A  broker  has  $5010  to  invest  in  bank  stock  at 
^b%  premium ;  how  many  shares  can  he  buy,  charging  ^% 
for  brokerage  ? 

Analysis. — Since  the  stock  sells  at  25%  premium,  each  share 
with  brokerage  will  cost  $125} ;  hence  he  can  buy  as  many  shares 
as  $125}  are  contained  times  in  $5010,  or  40  shares. 

2.  A  speculatcH*  invested  $52000  in  Ohio  and  Missis- 
sippi B.  R  stock  at  25^,  allowing  \%  brokerage;  how 
many  shares  did  he  buy? 

3.  K  I  invest  $2350  in  U:  S.  4's,  at  117|,  brokerage  \%, 
how  many  $1000  bonds  do  I  receive  ? 

643.  1.  A  man  bought  a  number  of  shares  of  mining 
e!xKk  at  60^  and  sold  the  same  at  68^  and  gained  $800 
by  the  transaction.    How  many  shares  did  he  buy  ? 

Analysis.— Since  he  bought  at  60^  and  sold  at  68%,  he  gained 
8%  of  the  par  value ;  hence  $800  is  8%  of  $10000,  the  par  value, 
and  the  number  of  shares  at  $100  each  is  100. 
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2.  Bought  B.  R  stock  at  90,  and  sold  at  par,  gaming 
tlOOO.    Beqoired  the  number  of  shares. 

3.  I  purchased  stock  at  110  and  sold  at  98,  losing 
$1200.    How  many  shares  did  I  buy  ? 

4.  A  broker  bought  some  stock  at  par,  and  sold  it 
at  95,  losing  $2000.    How  many  shares  did  he  buy  ? 

643.  1.  What  sum  must  be  invested  in  California  7's, 
at  110,  to  obtain  therefrom  an  annual  income  of  $1400? 

Analysis. — Since  the  annual  income  is  $7  on  each  share,  the 
nnmlier  of  sharee  most  be  equal  to  $1400  -*-  $7,  or  200  shares ;  and 
200  shares  at  $110  amount  to  $22000,  the  required  investment.  • 

2.  What  sum  must  I  invest  in  stock  at  115,  paying 
10^  yearly  dividends,  to  realize  an  income  of  $2000  ? 

3.  What  sum  must  be  invested  in  N.  T.  7's  at  103|^, 
in  order  to  receive  therefrom  an  annual  income  of  $2100? 

644.  1.  What  per  cent,  does  money  yield  which  is 
invested  in  S%  stock  at  120  ? 

Analysis. — Since  each  share  costs  $120,  and  pays  $8  income,  the 
per  cent,  will  be  yf^,  or  ^  of  100^,  equal  to  6}^. 

2.  What  per  cent,  does  stock  yield  when  bought  at 
90,  paying  6^  dividends  ?  When  bought  at  75  ?    At  120? 

3.  What  per  cent,  of  interest  does  stock  yield,  which 
pays  6%  semi-annual  dividends,  if  bought  at  150?  At 
140?    At  120? 

• 

645.  1.  What  should  be  paid  for  stock  yielding  6% 
dividends,  in  order  to  realize  an  annual  interest  on  the 
investment  of  8^  ? 

AnaIjTSIS. — Since  the  annual  dividend  on  each  share  is  $6,  this 
viust  be  8%  of  the  sum  required ;  and  if  8%  is  $6, 1%  is  $},  and 
100^  is  $75.    Hence  the  slock  must  be  bought  for  75. 
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^.  For  what  mast  stock  that  pays  7%  diyideuds  be 
bonght  to  realize  10^  interest  ?    9%  ?    S%  ? 

3.  For  what  should  Missouri  6*s  be  bought  to  pay  5% 
interest?    6i%?    6^%?    S%? 

646.  1.  How  much  currency  can  be  bought  for  $500 

In  gold,  when  the  latter  is  at  a  premium  of  10^  ? 

Analysis. — Si&ce  $1  in  gold  is  wortji  $1.10  in  currency,  |500  in 
gold  is  worth  500  times  $1.10,  or  $550.    Hence,  etc 

2.  How  much  currency  can  be  bought  for  $200  in 
gold,  when  the  latter  is  at  a  premium  of  9%? 

3.  What  is  $1000  in  gold  worth  in  currency,  when 
the  former  is  at  a  premium  of  12^  ?    OfO^Jg?    OflO|%? 

647.  1.  How  much  gold  can  be  bought  for  $440  in 

currency,  when  the  former  is  at  a  premium  of  10^  ? 

Analysis. — Since  $1  in  gold  is  worth  $1.10  in  currency,  $440 
'ivill  buy  as  many  dollars  in  gold  as  $1.10  is  contained  times  in 
$440,  or  $400  in  gold.    Hence,  etc. 

2.  How  much  gold  selling  at  9%  premium  will  $1090 
in  currency  buy  ?    $218  ?    $654  ? 

3.  How  much  gold  at  11^  premium  will  $444  buy? 

WJRITTBIf    SXBBCISBS. 

648.  Find  the  cost 

|1.  Of  220  shares  of  bank  stock,  the  market  yalue  of 
which  is  103J,  brokerage  J^. 

Operation.— (108}%  +  J%)  of  $100  =  $104,  cost  of  1  share. 
$104  X  220  =  $22880,  cost  of  220  shares.    (640.) 

FoEMULA. — Entire  Cost  =  {Market  Value  of  1  Share 
+  Brokerage)  x  No,  of  Shares. 

1 2.  Find  the  cost  of  350  shares  of  Western  Union  Tele- 
graph stock,  market  value  97|^,  brokerage  \%. 
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t3.   A  broker  bought  for  me  15  one-tbonsand-dollar 
XL  S.  bonds  at  112^,  brokerage  i%.    What  was  their  cost  ? 
(  4.  My  broker  sells  for  me  125  shares  of  stock  at  127^ 
What  should  I  receive,  the  brokerage  being  1%  ? 

649.  Find  the  number  of  shares 

[  1.  Of  bank  stock  at  105,  that  can  be  bought  for  125260, 
mcluding  brokerage  at  i%  ? 

Operation.— <105%  +i^)  of  $100  =  $105},  cost  of  1  share. 
$25260  -i-  $105i  =  240,  No.  of  shares.    (641.) 

Formula. — No.  of  Shares  =  Investment  -h  Cost  of  1 
Share. 

\2.  How  many  shares  of  N.  J.  Central  R.  R.  stock  at 
107f ,  brokerage  Jjg,  can  be  bought  for  $27000  ? 

\3.  How  many  shares  of  Mo.  6's  at  97f,  brokerage  ^%'y 
will  $21560  purchase  ? 

\  4.  Bought  Pacific  Mail  at  29^^,  and  sold  at  31  J,  paying 
\%  brokerage  each  way.  How  many  shares  will  gain  $330  ? 

Operation.— (31} %  —  29i%)  -  }%  =  li%.  gain. 
$330  -i-  $1.50  =  220,  No.  of  shares.    (642.) 

Formula. — No.  of  Shares  =z  Whole   Gain  or  Loss -7* 
Gain  or  Loss  per  Share. 

\  5.  How  many  shares  of  stock  bought  at  97^  and  sold 
at  102  J,  brokerage  i%  each  way,  will  gain  $990  ? 

\  6.  Lost  $1680  by  selling  K.  T.  Central  at  101  that  cosi 
104.  Brokerage  being  i%  each  way,  how  many  shares  did 
I  sell? 

\7.  How  many  shares  of  the  Bank  of  Commerce  bought 
at  110^  and  sold  at  116J,  brokerage  -J^  on  tiie  purchase 
and  the  sale,  will  gain  $1200? 
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650.  'Find  the  amouni  of  investnmit 

l.|  In  5  per  cent,  bonds,  at  111,  so  as  to  realize  there- 
from an  annual  income  of  $2500. 

Operation.— $2500-j-$6,  income  on  1  share  =  600,  No.  of  shares, 
fill,  price  of  1  share  x  500  =  $56500.  mvestment.   (643.) 

Formula. — Investment  =  Price  of  1  Share  x  No.  of 
Shares. 

2J  What  sum  must  be  invested  in  Tennessee  6's  at  85, 
to  yield  an  annual  income  of  $1800  ? 

3.1  How  much  money  must  be  invested  in  any  stock  at 
105^,  which  pays  5%  semi-annual  dividends,  to  realize  an 
annual  income  of  $2000  ? 

4.^ What  sum  invested  in  stock  at  $63  per  share,  will 
yield  an  income  of  $550,  the  par  value  of  each  share  being 
$50,  and  the  stock  paying  10^  annual  dividends  ? 

651.  Find  the  rate  per  cent,  of  income,  realized 

1 1.  From  bonds  paying  S%  interest,  bought  at  110. 

Operation. — $8,  interest  per  share  -«-  $110,  cost  per  share  = 
.07A,  orT^T^.    («44.) 

Formula. — Bate  %  of  Income  =  Interest  per  Share  -j- 
Cost  per  Share. 

/  2.  If  stock  paying  10^  dividends  is  at  a  premium  of 
12^^,  what  per  cent,  of  income  will  be  realized  on  an  in- 
restment  in  it  ? 

1 3.  Which  will  yield  the  better  income,  S%  bonds  at  110„ 
or5'sat75? 

\^.  Which  is  the  more  profitable,  and  how  much,  to  buy 
New  York  7's  at  105,  or  6  per  cent,  bonds  at  84  ? 

15 


338  PEBCBNTASB. 

\  5.  What  per  cent,  of  income  does  stock  paying  lOjJ 
dividends  yield,  if  bought  at  106  ? 

I  6.  What  per  cent,  will  stock  which  pays  6%  dividends 
yield,  if  bought  at  a  discount  of  16%  ? 

I  7.  What  rate  per  cent,  of  income  sh:ill  I  reeeiye,  if  I 
buy  U.  S.  5's  at  a  premium  of  10^,  and  receive  payment 
at  par  in  15  years  ? 

653.  Find  cU  what  price  stock  must  he  bought 

l.\That  pays  6^  dividends,  so  as  to  realize  an  income 
of  ^i%  on  the  investment. 

Opbratton.— .06  -f-  .075  =  .80  or  80% ,  price  of  stock.    (645.) 

FoBMULA. — Price  of  Stock  =  Dividend  -5-  Rate  of  In- 
come. 

\  2.  What  must  be  paid  for  h%  bonds,  that  the  invest- 
ment may  yield  8^  ? 

\3.  How  much  premium  may  be  paid  on  stock  that  pays 
lOjg  dividends,  so  as  to  realize  1^%  on  the  investment  ? 

\4.  What  must  I  pay  for  6  per  cent,  bonds,  that  my 
investment  may  yield  7^? 

\b.  At  what  price  must  stock,  of  the  par  value  of  $50  a 
share,  and  that  pays  6^  dividends,  be  bought,  to  yield  an 
income  of  1\%  ? 

\  6.  At  what  price  must  %%  stock  be  bought,  to  pay  as 
good  an  income  as  8^  stock  bought  at  par  ?  As  9^  stock  ? 

653.  Find  the  value  in  currency, 
\l.  Of  $3750  in  gold,  quoted  at  110|. 

Operation.— $1,104  x  8750= $4143. 75,  value  in  currency.  (646.) 
Formula. — Total  Value  in  Currency  =  Value  of  $1  in 
Currency  x  No.  of  Dollars  in  Gold. 


i 
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^2.  Find  the  yalue  of  14975  in  gold,  at  a  premium  of 


/  3.  What  is  the  semi-annual  interest  of  $8000  6%  gold- 
bearing  bonds  worth  in  currency,  when  gold  is  at  lllf  ? 

1 4.  A  merchant  bought  a  bill  of  goods^  for  which  he 
was  to  pay  $7000  in  currency,  or  $6625  in  gold.  Oold 
being  at  109-|,  which  is  the  better  proposition,  and  how 
much  in  currency? 

654«  Find  the  value  in  gold, 
1 1.  Of  $2150  in  currency,  when  gold  is  at  a  premium 
of  lOJ^. 

Opbbation.— $2150  -^  1.105  =  $1945.70,  value  in  gold.    (647.) 

Formula. — Total  Value  in  Oold  =  Ami.  of  Currency 
-5-  (1  +  Premium).  ^ 

f%.  What  is  $4500  in  currency  worth  in  gold,  when  the 
latter  is  at  a  premium  of  12J^  ?    Atll^^?    At9J^? 

3.  How  much  money  must  be  invested  in  IT.  S.  6's  at 
111,  when  gold  is  quoted  at  110^,  in  order  to  obtain  a 
semi-annual  income  of  $2210  in  currency  ? 

4.  The  Mechanics  Bank  of  New  York  having  $109737.50 
to  distribute  to  the  stockholders,  declares  a  dividend  of 
6^^;  what  is  the  amount  of  its  capital  ? 

5.  A  man  owns  a  house  which  rents  for  $1450,  and  the 
tax  on  which  is  2J^  on  a  valuation  of  $8500.  He  sella 
for  $15300,  and  invests  in  stock  at  90,  that  pays  7^  divi* 
dends.  Is  his  yearly  income  increased  or  diminished^ 
and  how  much  ? 

6.  If  I  have  $36500  to  inyest,  and  can  buy  N.  Y.  Cen- 
tral 6's  at  85,  or  N.  Y.  Central  7's  at  95,  how  much  more 
profitable  will  the  latter  be  than  the  former  ? 
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7.  Whicli  is  the  better  inyestment,  a  mori^age  for  3  yr. 
of  $5000,  paying  7%  interest,  and  purchased  at  a  discount 
of  6%y  and  paid  in  full,  wi&out  cost,  at  maturity,  or  50 
shares  of  stock  at  95,  paying  S%  diyidends,  and  sold  at  the 
expiration  of  three  years  at  98  ? 

8.  Henry  Ivison,  through  his.  broker,  inyested  a  certain 
sum  of  money  in  New  York  State  6*s  at  107J,  and  twice 
as  much  in  XT.  S.  5's,  at  98^,  brokerage  in  each  case  i%. 
The  annual  income  from  both  inyestments  was  13348. 
How  much  did  he  invest  in  each  kind  of  stock  ? 

9.  A  gentleman  invested  $12480  current  funds  in  TJ.  S. 
6  per  cent,  bonds,  at  104.  What  was  his  annual  income 
in  currency  when  gold  was  110  ? 

IlSTSURAl^OE. 

655.  Insurance  is  a  contract  of  indenmity  against 
loss  or  damage.  It  is  of  two  kinds :  insurance  on  prap' 
ertyy  and  insurance  on  life. 

656.  The  Insurer  or  Tfnderwrtter  is  the  party 
who  takes  the  risk  or  makes  the  contract. 

657.  The  Policy  is  the  written  contract  between  the 
parties. 

658*  The  Premium  is  the  sum  paid  for  insurance, 
and  is  a  certain  per  cent,  of  the  sum  insured. 

659.  Insurance  business  is  generally  conducted  bj  Gompanleiv 
which  are  either  Jcint-tiock  Companies^  or  Mutual  Companres, 

A  Stock  Insurance  Company  is  one  in  which  the  capita 
Vi  owned  bj  individuals  called  Hock7volder».  They  alone  share  the 
profits,  and  are  liable  for  the  losses. 

A  Mutual  Insurance  Company  is  one  in  which  the  profits 
and  losses  are  divided  among'  those  who  are  insured. 

Some  companies  are  conducted  upon  the  Stock  and  Mutual  p^aoi 
wmbined.  and  are  called  Mix^  (hm^^niu. 
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Insanuice  on  propeiH^y  is  pnncipidly  of  two  kinds :  Fir$ 
Insurance,  and  Marine  and  Inland  Insurance. 

660.  JFlre  Insurance  is  indemnity  for  loss  of 
property  by  fire. 

661.  Marine  and  Inland  Insurance  is  in- 
demnity for  loss  of  vessel  or  cargo,  by  casnalties  of  nayi*^ 
gation  on  the  ocean,  or  on  inland  waters. 

Tranmt  Inmtanos  lefera  to  risks  of  tiansportfttion  by  land  onl  j, 
or  partly  bj  land  and  partly  by  water.  The  same  poli^  may  cover 
both  Marine  and  Transit  Insurance. 

Stock  Insurance  is  indemnity  for  the  loss  of  cattle,  horses,  eta 
Most  insurance  companies  will  not  take  risks  to  exceed  two-thirds 
or  three-fourths  the  appraised  value  of  the  prc^)erty  insured. 

When  only  a  part  of  the  property  insured  is  destroyed  or  dam* 
aged,  the  insurers  are  required  to  pay  only  the  estimated  loss ;  and 
sometimes  the  claim  is  adjusted  by  repairing  or  replacing  the 
property,  instead  of  paying  the  amount  claimed. 

662*  The  operations  are  based  on  the  principles  of 
Percentage,  tiie  corresponding  terms  being  as  follows : 

1.  The  Base  is  the  amount  of  insurance* 

2.  The  Rate  is  the  per  cent  of  premium. 
8.  The  Percentage  is  the  premium, 

ORAZ     EXBBCISSBS. 

663*  1.  How  much  must  be  paid  for  insuring  a  house 
ttid  furniture  for  $4000,  at  \^%  premium  ? 

Analysis. — Since  the  premium  Sr  \\%,  ox-^teq^'el  to^  of 
the  sum  insured,  the  premium  on  $4000  will  be  ^  of  $4000,  or 
$50.    Hence,  etc.    (510.) 

2.  What  will  be  the  annual  premium  of  insurance,  at 
l^,  on  a  building  valued  at  $8000  ? 
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8.  What  will  be  the  cost  of  insuring  a  quantity  of  flonri 
rajued  at  $1500,  at  |^  ? 

4  What  must  be  paid  for  insuring  a  case  of  merchan* 
dise,  worth  $640,  at  2^%  ? 

5.  A  man  owns  f  of  a  boat-load  of  com  valued  sA 
$1800,  and  insures  his  interest  at  11%.  What  premium 
does  he  pay  ? 

6.  Paid  $6  for  insuring  $900 ;  what  was  the  rate  ? 

Analysis. — Since  the  piemiam  on  $800  is  $6,  the  premium  <m 
$li8TiifOf  $6,  or$.02,  eqaalto2%.    Hence,  etc.    (513.) 

7.  Paid  $12  for  an  insurance  of  $800 ;  find  the  rate. 

8.  Paid  $24  for  an  ixisurance  of  $1000 ;  find  the  rate. 

9.  At  2%y  what  amount  (rf  insurance  can  be  obtained 

for  $30  premium  ? 

Analysis. — Since  2  %  is  rf^y  or  ^  of  the  amount  insured,  $90,  the 
given  premium,  is  ^  of  the  amount  insured ;  and  $30  is  ^  of  5€ 
times  $aO,  or  $1500.    Hence,  etc.    (516.) 

What  amount  of  insurance  can  be  obtained, 

10.  On  a  house,  ^or  $75,  at  S%  premium  ? 

11.  On  a  boat  load  of  flour,  for  $l50,  at  ^^? 

12.  On  a  car  load  of  horses,  for  $90,  at  4c^%  ? 

13.  On  a  store  and  its  contents,  for  $105^  at  1^%  ? 

WBITTBir     EXEBCiaMa, 

664.  Find  the  Premium 
1.  For  insuring  a  building  for  $14500,  at  1\%. 
Operation.— $14500  x  .015  =  $317.50.    (512.) 
Formula. — Premium  =  Amount  Insured  x  RaU 

Find  the  premium  for  insuring 
V2.  A  house  valued  at  $5700,  at  \%. 
\3.  Merchandise  for  $2750,  at  i^. 
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*  4.  A  fishing  craft,  for  $15000,  at  1^%. 

5.  If  I  take  a  risk  of  $25000,  at  If^,  and  re-insnrs  | 
of  it  at  2^%,  what  is  my  balance  of  the  premium  ? 

665.  Find  the  Rate  of  Insurance, 

1.  K  $36  is  paid  for  an  insurance  of  $2400. 

Operation.— $86  -^  $2400  =  .016,  or  1J%.    (5150 

FoBKULiL.  —  Rate  of  Insurance  =  Premium  -r-  Sum 
Insured. 

What  is  the  rate  of  insurance, 

2.  If  $280  is  paid  for  an  insurance  of  $16000  ? 

3.  If  $4.30  is  paid  for  an  insurance  of  $860  ? 

4.  A  tea  merchant  gets  his  vessel  insured  for  $20000 
in  the  Boyal  Company,  at  f ^,  and  for  $30000  in  the 
Globe  Company,  at  i%»  What  rate  of  premium  does  he 
pay  on  the  whole  insurance  ? 

666.  To  find  the  Amount  of  Insurance. 

.1.  A  speculator  paid  $262.50  for  the  insurance  of  a 
cargo  of  com,  at  H%.  For  what  amount  was  the  corn 
insured  ? 

Oferation.— $262.50  -i-. 015= $17500*  the  sum  insared.    (518«) 

Formula. — Sum  Insured  =  Premium  -7-  Rate. 

2.  If  it  cost  $93.50  to  insure  a  store  for  one-half  of  its 
value,  at  1|^,  what  is  the  store  worth  ? 

3.  Paid  $245  insurance  at  4f  ^  on  a  shipment  of  pork, 
to  coyer  |  of  its  yalue.    What  was  its  total  value  ? 

4.  A  merchant  shipped  a  cargo  of  flour  worth  $3597, 
from  New  York  to  Liverpool.  For  what  must  he  insure 
it  at  3iJg,  to  cover  the  value  of  the  flour  and  premium  ? 

Opkration.— $8597  -i-  (1  -  .03J)  or  .9675  =  $8717.829.    (520 J 
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5.  An  nnderwiitei^  agrees  to  mmre  some  property  for 
^ongfa  more  than  its  Talne  to  cover  the  premium^  at  the 
rate  of  26  cents  per  $100.  If  the  property  is  worth 
$22163^  what  should  be  the  amount  of  the  policy  ? 

6.  For  what  sum  must  a  policy  be  issued  to  insure  a 
dwelling-house,  valued  at  $35000,  at  ^%,  a  carriage-house 
rorth  $9500,  at  |^  and  furniture  worth  $4500,  at  i%, 
\{i%  being  deducted  from  the  premium,  whidi  is  to  be 
covered  by  the  policy  ? 

7.  A  person  insured  his  house  for  \  of  its  value  at 
40  cents  per  $100,  pajring  a  premium  of  $73.50.  What 
was  the  value  of  the  bouse  ? 

8.  A  dealer  shipped  a  cargo  of  lumber  from  Portland 
to  New  York ;  the  amount  of  insurance,  including  the 
value  of  the  lumber  and  the  premium  paid,  at  1}^,  was 
$25200.    What  was  the  value  of  the  lumber  ? 

9.  A  merchant  had  500  bbl.  of  flour  insured  for  80^  of 
their  cost,  at  3J$^,  paying  $107.25  premium.  At  what 
price  per  barrel  must  he  sell  the  flour  to  gain  20^. 


LIFE   INSXJEANCE.* 

667.  Life  Insurance  is  a  contract  by  which  a 
company  agrees  to  pay  a  certain  sum,  in  case  of  the  death 
of  the  insured  during  the  continuance  of  the  policy. 

668.  A  Te^m  lAfe  Policy  is  an  assurance  for  one 
or  more  years  specified. 

669.  A  Whole  Life  Policy  continues  during  the 
life  of  the  insured. 

«  See  note  at  bottom  of  tMige  846. 


Piemioms  diaj'  be  paid  annoaUj  tot  life,  or  in  5, 10,  or  more 
instaUments  (called  5-i>a7meiit,  IQ-pajmeat  poUciefl^  etc),  or  tUe 
entire  premium  may  be  paid  in  one  Bum  in  advance. 

Tbe  premium  is  computed  at  a  certain  sum  or  rate  per  $1000 
insured,  the  rale  varying  witii  tbe  age  of  tbe  insnrod  at  tbe  tinu 
tbopoticy  ia  issoAd. 

A  policy  of  endowment  is  not  in  all  respects  an  in^ranfie  policy ^ 
but  is  rather  a  covenant  to  pay  a  stipulated  sum  at  tbo  end  of  a 
oertain  period  to  the  person  named,  if  living. 

Most  companiea  issue  a  form  of  policy  tbttt  combines  tibe  prind* 
plea  of  Term  Life  Assurance  and  Simpla  Endowment,  called  for 
brevity  Endowment  Policy.    Hence, 

670.  An  Endowment  Policy  is  one  in  which 
the  assurance  is  payable  to  the  person  rnsnred  at  tne  end 
of  a  certain  number  of  years  named,  or  to  his  heirs  if 
he  die  sooner. 

An  endowment  policy  is  really  two  policies  in  one,  and  tbe 
assured  pays  tbe  pretnioms  ol  both. 

671.  A  Dividend  is  a  share  of  the  premiums  or 
profits  returned  to  a  policy-holder  in  a  mutual  life  in- 
surance company. 

672*  A  Table  of  Mortality  shows  how  many  per- 
sons per  1000  at  each  age  are  expected  to  die  per  annum. 

673.  A  Table  of  Rates  shows  the  premium  to  be 
charged  for  $1000  assurance  at  the  different  ages. 

Such  a  table  is  based  upon  the  table  of  mortality,  and  the  proba 
ble  rates  of  interest  for  money  invested,  with  a  margin  or  loading 
for  expenses. 

674.  The  following  condensed  table  gives  data  from 
the  American  Experience  Table  of  mortality,  and  the 
annual  premium  on  the  kinds  of  policies  most  in  use. 
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Amebican  Expbrience  Tablb— Mobtautt  Ain>  Pbemiuiib. 
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46.97 

81.86 
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101.58 

81 

8.6 

8.18 

23.35 

47.96 

88.06 

866.88 

104.75 

82 

8.6 

8.28 

24.06 

49.03 

84.80 

878  89 

104.03 
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8.7 

8.88 

24.78 

60.10 

86.63 

881.78 

106.11 

34 

8.8 

8.49 

35.66 
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88  53 

869.86 

106.81 

85 

8.9 

8.60 

26.38 

53.40 

90.^^ 

896.84 

105^58 

40 

9.8 

0.43 

31.30 

69.09 

101  68 

445.55 

106.90 

45 

11.2 

10.73 

87.9T 

67.87 

115.03 

601.60 

100.07 

60 

13.8 

13.35 

47.18 

77.77 

131.31 

567  18 

113.68 

The  actual  net  cost  of  insarance  for  a  Mngle  ^ear  at  each  age 
given  in  the  table,  on  the  nuntalitj  assumed,  is  as  many  doUars  and 
tenths  of  a  dollar  as  there  are  deaths,  but  discounted  for  1  year. 
Thus,  at  age  25,  deaths  8.1  per  1000,  net  cost,  which  is  $8.10,  dis. 
counted  at  4|^  by  the  insurance  law,  $7.75.  If  this  sum,  $7.75, 
is  loaded  for  expenses  at,  say  25%,  the  total  premium  for  1  year 
is  $9.69,  if  at  40%,  then  it  would  be  $10.86. 

In  a  Term  Life  Policy  the  premium  may  vary,  increasing  slightly 
each  year  of  the  term,  according  to  the  assumed  increasing  liability 
to  decease,  or  it  may  be  averaged  for  the  term  so  as  to  be  the  same 
each  year. 

NOTB. — As  there  is  no  unifbrmity  in  the  Tables  and  Methods  used 
by  different  Life  Insurance  Companies,  the  pupil  may  very  properly 
omit  this  subject. 
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675.  To  find  the  amount  of  premium 

1.  For  a  life  policy  of  $5000  issued  to  a  person  30 
fears  old. 

Operation.— 122.70  x  5  =  $113.50. 

2.  For  a  life  policy  of  $7500,  age  being  45. 

Rule. — Multiply  the  premium  for  $1000  assuranee  by 
the  number  of  thousands. 

FoRKTTLi.  — Premium  =  Bate  per  $1000  x  No.  of  thou- 
sands. 

3.  Find  the  annual  premiubi  for  an  endowment  policy 
of  $10000,  payable  in  10  years,  age  35. 

4.  What  premium  must  a  man  aged  30  pay  annually 
for  life,  for  a  life  policy  of  $5000  ? 

What  premium  annually  for  10  years? 
What  premium  annually  for  5  years  ? 
What  premium  in  a  single  payment? 

OPBBATiON.  AsaJjYBHL — Moltiplj  the  rate 

$^2.70x  5.000=  $113.50  P®'  thousand  doUare,  found   in 

$46.97  X  5.000  =  $234.85  *^,?^"^  '^'^'  7K^*^  T  ^• 

*oi  o/j      r  nrxn.         ±ir.n  on  ^^  *"^  number  of  thousands,  ex- 

$81.d6x  5*000=  $406.80  presBing  the  hundreds,  tens,  and 

$359.05  X  5.000  =$1795.25  units  decimallj. 

5.  What  annual  premium  will  a  man  a^ed  35  years  pay 
to  secure  an  endowment  policy  for  $5000,  payable  to  him- 
self in  10  years,  or  to  his  heirs,  if  death  occurs  before? 

6.  If  he  dies  at  the  beginning  of  the  ninth  year,how  much 
will  the  assurance  cost,  reckoning  simple  interest  at  6%  ? 

7.  How  much  less  would  he  have  paid  in  the  whole  life 
(annual  payment)  plan,  interest  included  ? 
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8.  A  man  aged  45  insures  Us  liie  for  I7M0  on  the  sin- 
gle-payment plan,  and  dies  3  yr.  5  mo.  afterward.  How 
much  less  would  his  insurance  have  cost  him  had  he  in- 
sured on  the  annual  payment  plan^  reckoning  int.  at  6%  ? 

9.  A  person  aged  27  takes  out  a  10-year  endowment 
policy  for  $5000 ;  the  dividends  reduce  his  annual  pre 
miums  16%  on  the  average.  Computing  annual  interest  at 
7%  on  his  premiums^  does  he  gain  or  lose^  and  how  much  ? 

10.  A  man  aged  35  years  took  out  a  life  policy  foi: 
$12000^  on  the  5-payment  plan,  and  died  3  yr.  6  mo. 
afterward.  What  was  gained  to  his  estate  by  insuring, 
computing  compound  interest  on  his  payments  at  7%, 
also  adding  two  dividends  of  $95  each  ? 

TAXES. 

676*  A  Tax  is  a  sum  of  money  assessed  on  the  per- 
son, property,  or  income  of  an  individual,  for  any  puWic 
purpose. 

677.  A  FoU  Tcuc  or  Capitation  Tax  is  a  cer- 
tain sum  assessed  on  every  male  citizen  liable  to  taxation. 
Each  person  so  taxed  is  called  2k  poll. 

678*  A  Property  Tax  is  a  tax  assessed  on  pn^ 
erty,  according  to  its  estimated,  or  assessed,  value. 

Property  is  of  two  kinds  :  Real  Property,  or  Real  Es'- 
tcUe,  and  Personal  Property. 

679.  Seal  Estate  is  fixed  property;  such  as  houses 
and  lands. 

680*  Personal  Property  is  of  a  movable  nature ; 
such  as  furniture,  merchandise,  ships,  cash,  notes,  mort- 
gages, stock,  etc. 


681.  An  Assessor  \b  an  officer  appomied  to  deter* 
mine  the  taxable  yalue  of  iHK>perty,  prepare  the  aasess* 
ment  roll6>  and  apportion  the  taxes* 

680.  A  Collector  is  an  officer  appointed  to  receiye 
the  taxes. 

683.  An  Assessment  Roll  is  ^  schedule^  or  list^ 
containing  the  names  of  all  the  persons  liable  to  taxation 
in  the  district  or  company  to  be  assessed^  and  the  valua- 
tion of  each  person's  taxable  property, 

684.  The  Rate  of  Property  Tax  is  the  rate  per 
cent,  on  the  valuation  of  the  property  of  a  city,  town, 
or  diBtrict,  required  to  raise  a  specific  tax. 

WBITTBN     BXBBCI8B8* 

^685.  !•  What  sum  must  be  assessed  to  raise  $836000 
net,  after  deducting  the  cost  of  collection  at  b%  ?  /  0 

Operation— $830000 -*- .95  =  $880000.    (51O0 

FpBMULA. — 8um  to  ie  rmged  4-(l  —  Rate  of  CoUeetum) 
=  Sum  to  he  Assessed* 

I  2.  What  sum  must  be  assessed  to  raise  a  net  amount 
of  $11123,  and  pay  the  cost  of  collecting  at  2^? 

\d.  In  a  certain  district,  a  school-house  is  to  be  built  at 
a  cost  of  $18500.  What  amount  must  be  assessed  to  cover 
this  and  the  collector's  fees  at  3^? 

4.  The  expense  of  building  a  public  bridge  was  $1260.52, 
which  was  defrayed  by  a  tax  upon  the  propei*ty  of  the 
town.  The  rate  of  taxation  was  3^  mills  on  a  dollar, 
and  the  collector's  commission  was  ^\%.  What  was  the 
valuation  of  the  property? 
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5.  In  a  certain  town  a  tax  of  t5000  is  to  be  agsesaed. 
There  are  500  pollB,  each  afisessed  75  ceatg,  and  ibe 
valuation  of  the  taxable  property  is  $3700001  What  will 
be  the  rate  of  property  tax,  and  how  much  will  be  A'a  tax, 
whose  property  is  valued  at  $7500,  and  who  pays  for  2  polls  P 

Opebatiok.— $.75  X  500  =  |876,  amt  on  polls. 

$5000-1375=         «     ••  property. 
$4625  -i-  $370000  =  .0125,  nte  of  tazatioo. 
$7500  X  .0125  =  $93.75,  A's  property  tax. 
$93.75  +  $1.50  =  $95.25,  A's  Whole  tax. 

Rule. — ^L  Find  the  amount  of  poll  tax,  if  any,  and 
subtract  it  from  the  whole  amount  to  ie  assessed;  the 
remainder  is  the  property  tax. 

IL  Divide  the  property  tax  by  the  whole  amount  of 
f^Kcable  property  ;  tJie  quotient  is  the  rate  of  taxation. 

IIL  Multiply  each  maris  tojxable  property  by  the  rate 

oftaxation^  and  to  the  product  add  his  poll  tax,  if  any; 

the  result  is  the  whole  amount  of  his  tax. 

A  table  such  as  the  foUowiof^  is  a  great  aid  in  calculating  the 
amount  of  each  person's  tax,  according  to  the  ascertained  rate. 


Assessor's  Table.    (Jtate  .0087.) 
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Prop. 
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30 
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2.61 
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17.40 

6 

.0522 

60 
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8.48 
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26.10 

7 
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60 

.522 
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435 
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84.80 

8 
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70 

.609 

600 

5.22 

5000 

43.50 

TAXBS.  S51 

6.  Find  by  the  table  the  tax  of  a  person  whose  property 
is  valued  at  $3475,  the  rate  being  .0087. 

Operation.— Tax  on  $3000  —  $26.10 

"      •*      400=      a48 
"      •*        70=        .609 
"      **  6  =        .0435 

"      "  $3475  =  $30.2325,  or  $80.28. 

Find  by  the  table  the  tax  of  a  person  whose  property 
?.  Is  $3596.  and  who  pays  for  5  polls  at  $.50. 

8.  Is  $9785,  polls  3  at  $.75. 

9.  Is  $12356,  polls  4  at  $1.25. 

10.  Is  $25489,  polls  5  at  $.95. 

11.  A  tax  of  $11384,  besides  cost  of  collection  at  d{%, 
Is  to  be  raised  in  a  certain  town.  There  are  760  polls 
assessed  at  $1.25  each,  and  the  personal  property  is 
valued  at  $124000,  and  the  real  estate  at  $350000.  Find 
the  tax  rate,  make  an  assessor's  table  for  that  rate,  and 
find  a  person's  tax,  whose  real  estate  is  valued  at  $6750, 
personal  property  at  $2500,  and  who  pays  for  3  polls. 

12.  In  the  above  town,  how  much  is  B's  tax  on  $15000 
real  estate,  $2750  personal  property,  and  5  polls? 

13.  What  is  C's  tax  on  $9786  and  1  poll? 

14  How  much  tax  will  a  person  pay  whose  property  is 
assessed  at  $7500,  if  he  pays  !{%  village  tax,  i%  State  tax, 
%nd  1}  mills  on  a  dollar  school  tax  ? 

15.  The  expense  of  constructing  a  bridge  was  $916.65, 
^hich  was  defrayed  by  a  tax  upon  the  property  of  the 
town.  The  rate  of  taxation  was  2^  mills  on  a  dollar, 
and  the  commission  for  collecting  S%;  what  was  the 
assessed  valuation  of  the  property  of  the  town  ? 

NoTS.— Ami.  to  be  raised  •*■  by  rate  =  valaation. 


352 


PEBOBNIAGB. 


686. 


SYNOPSIS    FOE    REVIEW. 


5 


4 

53 


Pi 


00 


OQ 


oj 

f 
^ 


^ 


r  t  DefiL   ^ 


2.  648. 
8.649. 
4.650. 

6.  651. 
6.659. 

7.  653. 
L  8.  654. 


mula. 


'  1,  Oorporatim.  fLCkmrUr.  ^CapkaiStoek 
4.  Cer^fieate  of  Stock,  or  Scrip.  5.  Share. 
6.  Stoek$.  7.  Stockholders.  8.  Par  Fa/t«<$. 
§.  Market  Value,  1^.  Premium,  BUcount, 
Brokerage,  11.  5i^od(;  Broker,  12.  iSS^ocib 
jobbing.  13.  InetaUment.  14.  Assessment 
15.  Bioidind.  !«.  iVM  Efgnrngs,  17.  J^ond 
18.  !>(/:  .fitmte  <?/  CT.  A  JSomJ^  19.  O^m. 
p<w.    20.  Currency, 

Cost, 

No,  of  Shares, 
Ami,  of  Investmefti. 
To  jQBd  "{  i2at0  %  .^»come. 

Pru^  to  pa^  laeame. 
Value  of  Gold  in  Cur, 
Value  of  Cur,  in  Gold, 

1,  Insurance,  2,  Insurer  or  Underwriter, 
d.  Policy.  4.  Premium.  6,  Fire  Inwranee^ 
6.  Marine  or  Inland  Insurance, 

2.  Corresponding  Terms  in  Percentage. 

8.  664.  •>  f  Premium,  ^ 

4  665.  >  To  find4  Bate  of  Insurance.  V  Formula, 

5.  666.  J  V  jlmt.  of  Insurance.  J 

fl.  /^(fe  ihwrawoe.  2.  Term  Life  Policy,  a 
TT^o^^  Life  Policy.  4.  Endowment  Policy- 
5.  Bimdend.  6.  TdbU  of  Mortality.  7.  ToMi 

2.  675.    Rule.    Formula. 

1.  ToiB.  2.  Pott  Tax.  8.  Property  Too.  4 
.B^aZ  .£^sto^«.     5.  Personal  Property.    6L 

^M0«A>r.    7.  Collector.    8.  ^Me«8m«n<  .Q02& 
9.  jBo^^  0/  Property  Tax. 

2.  685.  )  m   fl  ^  5  ^^  '^  ^^  raised.    Formula. 
^^,eS^.\^^^^\Amt.ofTaxt.    Rnle,I,II,III. 


1.  Defis 


■{ 


r  1.  Defs. 


A^^fev^ 


687.  Exchange  is  the  giving  or  receiving  of  any 
mm  in  one  currency  for  its  value  in  another. 

By  means  of  exchange,  payments  are  made  to  persosis  at  a  duu 
iance  by  written  orders,  called  BUU  of  Exchange, 

688.  Exchange  is  of  two  kinds^  Domestic^  or  In* 
land,  and  Foreign. 

689«  Domestic  or  Inland  Exchange  rekteet 
to  remittances  made  between  different  places  in  the  same 
Country. 

690.  Foreign  Exchange  relates  to  remittances 
made  between  different  countries. 

691.  A  BiU  of  Exch&nge  is  a  written  request,  or 
order,  upon  one  person  to  pay  a  certain  sum  to  another 
person,  or  to  his  order,  at  a  specified  time.  An  inland 
bill  of  exchange  is  usually  called  a  Draft 

692.  A  Set  of  Exchange  is  a  bill  drawn  in  dupli- 
cate or  triplicate,  each  copy  being  valid,  until  the  amount 
of  tiiie  bill  is  paid.  These  copies  are  sent  by  different 
conveyances,  to  provide  against  miscarriage. 

©98.  A  Sight  Draft  or  Bill  is  one  which  requires 
payment  to  be  made  "  at  sight,''  that  is,  at  the  time  it  is 
presented  to  the  person  who  is  to  pay  it. 
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694.  A  Tttne  Draft  or  JSiU  is  one  that  requires 
payment  to  be  made  at  a  certain  specified  time  after  datOi 
or  after  sight 

695.  The  Buyer  or  Remitter  of  a  bill  is  the 
person  who  purchases  it.  The  buyer  and  payee  may  b« 
^he  same  person. 

696*  The  Acceptance  of  a  bill  or  draft  is  the  agree- 
ment by  the  drawee  to  pay  it  at  maturity.  The  drawee 
thus  becomes  the  acceptor,  and  the  bill  or  draft,  an 
acceptance. 

1.  The  drawee  accepts  by  writing  the  word  "  accepted "  across 
the  face  of  the  bill,  and  signing  it. 

2.  Three  days  of  grace  are  usuallj  allowed  on  bills  of  exchange^ 
as  well  as  on  notes.  When  a  bill  is  piotested  for  non-acceptance, 
the  drawer  is  bonnd  to  pay  it  immediately. 

697.  The  Par  of  Exchange  is  the  estimated  value 
of  the  coins  of  one  country  as  compared  with  those  of 
another.    It  is  either  intrinsic  or  commercial. 

1.  The  IrUrirme  Par  of  Exchange  is  the  comparative  value  of  the 
coins  of  different  countries,  according  to  their  weight  and  parity. 

2.  The  Commereial  Par  of  Exchange  is  the  comparative  value  of 
the  coins  of  different  countries,  according  to  their  market  price. 

698.  The  Course  or  Sate  of  Exchange  is  the 

current  price  paid  in  one  place  for  bills  of  exchange  on 
another  place. 

This  prioe  varies  according  to  the  rela^ve  conditions  of  trade  ftad 
commercial  credit  at  the  two  places  between  which  the  exchange  ia 
made.  Thus,  if  New  York  is  lar^ly  indebted  to  London,  bills  ol 
exchange  on  London  will  bear  a  high  price  in  New  Ycok. 


699.         FORMS  OF  DRAFTS  AND  BILLS. 

A  SIGHT  DRAFT. 

$500.  New  Tobk,  Jvly  1, 1874. 

At  sighty  pay  to  the  order  of  Wiltjam  Thompson,  five 
\undred  dollars,  value  received,  and  charge  to  the  acct.  of 

Hekkt  J.  Carpenter. 
To  Harris,  Jones  &  Co., 

Cincinnati,  0. 

Other  drafts  have  the  same  form  as  the  above,  except  that  in- 
stead of  the  words  "at  sight,"  ** days  after  sight/'  or  " 

dajs  after  date,"  are  used.    When  the  time  is  qfter  nghC,  it  means 
after  acceptance. 

SET  OF  EXCHANGE. 

JE700.  New  York,  Aftgust  1, 1874 

At  sight  of  this  First  of  Exchange  (Second  and  Third 
of  the  same  tenor  and  date  unpaid),  pay  to  the  order  of 
Samuel  Monmouth,  Seven  Hundred  Pounds  Sterling,  for 
yalue  received,  and  charge  the  same  to  the  account  of 

Morton,  Bliss  &  Co. 
Morton,  Bose  &  Co.,  London. 

The  above  is  the  form  of  the  fint  biU;  the  second  requires  onlj 
the  change  of  "  Fibst  "  into  "  Second/'  and  instead  of  "  Second 
and  Third  of  the  same  tenor/*  etc.,  **  Birst  and  Third."  The  Third 
BiU  varies  similarly. 

DOMESTIC  OR  INLAND  EXCHANGE. 

The  course  of  exchange  for  inland  bills,  or  drafts,  is  always  ex 
pressed  bj  the  rate  of  premium  or  discount.    Time  drafts,  however, 
are  subject  to  bank  discount,  like  promissory  notes,  for  the  term 
of  credit  given.    Hence,  their  cost  is  affected  by  both  the  course  of 
exchange  and  the  rate  of  discount  for  the  time. 
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700.  What  is  the  cost 

1.  Of  a  sight  draft  on  New  Orleans  for  $1750,  at  1J% 
premium  ? 

Oferation.— $1750  x  I.OIJ  =  $1771.87J.    (51».) 

( 1  —  Bate  ofDtscoufU. 

2.  Of  a  sight  draft  on  Troy  for  $1590,  at  1^%  discount  ? 

3.  Of  a  draft  oil  Boston  for  $1650,  payable  in  60  days 
after  sight,  exchange  being  at  a  premium  of  1^%  ? 

OpbkaTion.— $1.0175  =  CJouree  of  Excliange. 

$.0105  =  Bank  Die.  on  $1,  for  6S  da. 
$1,007    =  Cost  of  Exchange,  for  $1. 
$1,007  X  1660  =  $1661.55,  value  of  Draft. 

4.  Of  a  draft  on  New  York  at  30  da.  for  $4720,  at  H% 
premium  ? 

6.  Of  a  draft  on  New  Orleans,  at  90  da.,  for  $5275,  int. 
being  7^,  and  exchange  i%  discount? 

6.  Find  the  cost  in  Philadelphia  of  a  draft  on  Denyer, 
at  90  da.,  for  $6400,  the  course  of  exchange  being  101 1  ? 

7.  What  must  be  paid  in  New  York  for  a  draft  on 
San  Francisco,  at  90  da.,  for  $5600,  the  coarse  of  ex« 
change  being  102^^? 

701.  Find  the  Face 

1.  Of  a  draft  on  St.  Louis,  at  90  da.,  purchased  foi 
$4600,  exchange  being  at  101^^  ? 

QPBBATiON. — $1,015    =  Course  of  Exchange. 

$.0155  =  Bank  Dig.  of  $1,  for  98  da.,  at  6%. 
$.9995  =  Cost  of  Exchange  of  $1. 
$4500 -f- .9995  =  $4502.25.    (520.) 
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2.  Of  a  draft  on  Eichmond  at  60  da.  sight,  purchased 
for  ^797.50,  interest  7^,  premium  2^%  ? 

3*  Of  a  sight  draft  bought  for  »711.90,  discount  l|Jg. 

4v  A  commission  merchant  sold  2780  lb.  of  cotton  at 
11 1  cents  a  pound.  If  his  commission  is  2^^,  and  the 
course  of  exchange  98^^,  how  large  a  draft  can  he  buy  to 
remit  to  his  consignor  ? 

5.  The  Broadway  Bank  of  New  York  havii^  declared 
a  dividend  of  b%,  a  stockholder  in  Chicago  drew  on  the 
bank  for  the  sum  due  him,  and  sold  the  draft  at  a  pre- 
mium of  IJ^,  thus  realizing  |2283.18|  from  his  dividend. 
How  many  shares  did  he  own  ? 

6.  A  man  in  Rochester  purchased  a  draft  on  Louisville, 
Ky.,  for  $5320,  drawn  at  60  days,  paying  $5151.10.  What 
was  the  course  of  exchange? 

7.  Beceived  from  Savannah  250  bales  of  cotton,  each 
weighing  520  pounds,  and  invoiced  at  12)^  cents  a  pound. 
Sold  it  at  an  advance  of  25^,  commission  H%,  imd 
remitted  the  proceeds  by  draft.  What  was  the  face  of 
the  draft,  exchange  being  i%  discount  ? 

FOREIGN   EXCHANGE. 

703.  Money  of  Account  consists  of  the  denomi- 
nations or  divisions  of  money  of  any  particular  country, 
in  which  accounts  are  kept 

Tke  Act  of  March  3,  1873,  provides  that  **  the  yalue  of  foreign 
cohi,  as  expressed  in  the  money  of  account  of  the  United  States, 
shall  be  that  of  the  pure  metal  of  such  coin  of  standard  Yalue  ;  and 
the  values  of  the  standard  coins  in  circulation,  of  the  various  na- 
tions of  the  world,  shall  be  estimated  annuaUy  by  the  Director  of 
the  Mint,  and  be  proclaimed  on  the  first  day  of  January  by  Hm 
Secretary  of  the  Treasury.** 
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704.  Sterling  Bills  or  Sterling  JEkechange 

are  bills  on  England,  Ireland,  or  Scotland.  Snch  bills 
are  negotiated  at  a  rate  fixed  without  reference  to  the  par 
of  exchange. 

Formerly  such  bills  were  qaoted  at  a  certam  rate  fo  above  the 
old  par  value  of  a  pound  sterling,  which  was  $4.44f .  Aa  this  was 
entirely  a  fictitious  value,  and  always  about  9fo  below  the  real 
value,  the  course  of  exchange  always  appeared  to  be  heavily  against 
this  country^  and  thus  tended  to  impair  its  credit.  By  the  Act  of 
March,  1873,  "all  contracts  made  after  the  first  day  of  January, 
1874,  based  on  an  assumed  par  of  exchange  with  Great  Britain  of 
fifty-four  pence  to  the  dollar,  or  $4.44^  to  the  sovereign  or  pound 
string,''  are  declared  nttU  and  void.  Hie  par  of  escchange  between 
Great  Britain  and  the  United  States  is  fixed  at  $48665. 

706#  Mxehangea  with  Europe  are  effected 
chiefly  through  the  following  prottiinent  financial  circles: 
London,  Paris,  Antwerp,  Amsterdam,  Hamburg,  Frank- 
fort, Bremen,  and  Berlin. 

In  exchange  on  Paris^  Antwerp,  and  Switzerland,  the  unit  is 
the  franc,  and  the  quotation  shows  the  number  of  francs,  and 
centimes  to  the  dollar.  Federal  Money.  In  exchange  on  Amster- 
dam, the  unit  is  the  guilder,  quoted  at  its  value  in  cenU  ;  on  Ham- 
burg, Frankfort,  Bremen,  and  Berlin,  the  quotation  shows  the  value 
fAfcfwr  rekhwiarks  (marks)  in  cents, 

WJRITTEN     BXAXPLMS. 

706.  Find  the  cost 

1.  Of  a  bill  of  exchange  on  London  at  3  days'  sight, 
for  £393  15s.  6d.,  exchange  being  quoted  at  4:,89|^,  and 
goldat  1.10|. 

OPERATION. 

£393  15s,  6d.  =  £393.775. 

$4,895  X  393  775  =  $1927.529,  gM  value  of  bfll. 

$1927.629  X  tlOJ  =  $2123.69,  value  in  eurrencif. 


2*  Of  «  bill  9f  ezchftnge  on  liTerpool^  ior  £ilS  6s.  fid. 
par  yaluje,  in  gold. 

3.  Of  a  bill  of  £ti2&  4s.  3d.  sterling,  at  4.831^  gold  li)^« 

4.  Of  a  bill  on  Paris  for  495  francs^  at  5.15  fnmos  to 
the  dollar^  in  gold. 

Operation. — 495  -h  5.15  =  $96.12,  gold  yaluo  of  the  bill. 

ANALTM& — Siiioe5.15i>aiio8ooefc$l,495fraaoBW2llaiBt«8ma4y' 
4Qllan  fts  5.15  francs  ^e  contftioued  Uiu^  m  405  francsi  or  $96^3^ 

5.  Of  a  bill  on  Antwerp  for  697 J  francs,  at  5.17|^  francs 
to  the  dollar,  in  gold. 

6.  Of  a  bill  on  Geneva,  Switzerland,  for  1655  francs, 
at  5.15|,  in  currency,  gold  being  1.09|. 

7.  Of  a  bill  on  Frafikfort  for  650  marks,  4it  94f,  in  gold. 

OpBBATioir.— 1.94875  -«-  4  x  650  =  $158.36. 

An ALTfiis. — Since  $.94f  is  tbe  valtie  of  4  marks,  650  marks  are 
worth  650  times  \  of  $.94},  or  $153.36. 

8.  Of  a  bill  on  BerHn  for  1750  marks,  quoted  at  96J, 
in  gold. 

9.  Of  a  bill  on  Hamburg  for  2155  marks,  at  95|,  in 
currency,  gold  being  I.IOJ. 

10.  Of  a  bill  on  Amsterdam  for  2500  guilders,  quoted 
at  41|,  brokerage  ^%. 

Opbration.— $.41635  x  2500  =  1040.625. 

$1040.625  X  .OOJ  =  $2.60,  brokerage. 
$1040.625  +  $2.60  =  $1043.225,  cost  of  bill. 

11.  Of  a  bill  on  Amsterdam  for  1950  guilders,  at  41 1. 

12.  Bought  exchange  on  Amsterdam,  at  41^,  for  3750 
guilders;  on  Hamburg,  at  95|^  for  1000  marks;  and  on 
London  for  £500,  at  $4.85.  What  was  the  cost  of  the 
whole  in  currency,  gold  selling  at  109f  ? 


13.  What  will  ib  cost  to  remit  directly  from  Boston  to 
Amsterdam,  12560  guilders,  at  41 J  ? 

14.  What  will  be  the  cost  of  remitting  13560  marks 
from  New  York  to  Frankfort,  exchange  selling  at  94J, 
and  gold  at  109^ ;  brokerage,  i%  ? 

707.  What  win  be  the  face 

1.  Of  ar  bill  &i  excfaa^^e  on  London  that  can  be  bought 

for  16500,  in  currency,  exchange  selling  at  4.86,  and  gold 

at  1.10  ? 

Opbkation.--$5500  currency  -h  1.10  =  $5000,  gold,    (510«) 
$5000  -H  $4.86  =  1028.806  + . 
£1006.806  =2  £1«S8  16e.  IH 

2.  Of  a  bill  on  Manchester,  England,  that  can  be 
b^i^ht  for  $9500,  gold ;  rate^  of  exchange,  4.86  P 

3.  Of  a  biU  on  BerKm  tiist  coit  MOOD  in  gidd,  a- 

change  93}  ? 

Operation.— ($4000  -*-  $.9375)  x  4  r=  17066|  marks. 
iliuxTBis.— Smee  $.d9|  win  bay  4  tfatkis  $4000  ^11  baj  4  llmeft 
as  inanj  marks  aa  $.98i  is  contained  timaa  m  $4000^  or  17066}  mariu* 

4»  Of  a  bill  on  Samburg  that  cost  $550  in  g(dd^  ex^ 
change  94|  ? 

5.  Of  a  bill  on  Frankfort  that  cost  $395.75  in  gold, 
exchange  95^  ? 

6.  Of  a  bill  on  Qeneva^  Switzerland,  that  cost  $325  in 

gold,  exchange  at  5.17  ? 

Opekation. — 5.17  fr.  x  325  =  1680.25  francs. 
Analysis.— If  $1  will  buy  5:1T  francs,  $325  will  buy  825  timet 
K17  ffancs,  Mr  168$i^  irasics. 

7.  A  Baerehant  in  New  Orleans  gave  $6186,  currency, 
for  a  bill  on  Paris,  at  5.15|.    What  was  its  fftce  ? 

&  What  ia  the  face  of  %  bill  on  Antwerp,,  that  may  be 
purchased  in  New  York  for  $3500,  exchange  at  S.liSf  ? 
16 
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AEBITKATION    OF    EXCHANGE. 

708.  Arbitr€Uion  of  JExchatiffe  is  the  process  of 
computing  the  cost  of  exchange  between  two  places  by 
means  of  one  or  more  intermediate  exchanges*  Such  ex« 
change  is  said  to  be  iihdirect  or  circuitous. 

By  this  computation  the  relative  cost  of  direct  and  indirect  ez- 
chanfi^  is  ascertained.  Sometimes,  owing  to  the  course  of  exchange 
between  different  places,  it  is  more  advantageous  to  remit  by  the 
latter  than  by  the  former. 

Arbitration  is  either  simple  or  compound. 

709.  Simple  Arbitration  is  that  in  which  there 
is  but  one  intermediate  place. 

710.  Compound  Arbitration  is  that  in  which 
there  are  several  intermediate  places. 

WBITTJBjr    BXBBOX8B8. 

711«  1.  I  owe  1500  marks  to  a  merchant  in  Frankfort 
Should  I  remit  directly  from  New  York,  or  through  Lon- 
don, exchange  on  Frankfort  being  94,  on  London,  487i> 
and  in  the  latter  place  on  Frankfort  20.75  marks  to  the 
pound,  and  the  London  brokerage  \%  ? 

Opbratiok.— $.94  X  1500-1-4=1852.50,  cost  of  direct  ezehange. 
1500  marks  -h  20.75  marks  =  £72^9. 
£72.29  +  ifo=  £72.38. 
H87i  X  72.88  =  $352.85. 
$352.85  —  $352.50  =  $.85,  loss  hy  ind.  exchange. 

2.  What  will  it  cost  to  remit  from  Boston  to  Berlin 
750  marks,  by  indirect  exchange,  through  Paris,  exchange 
in  Kew  York  on  Paris  being  at  5.15,  and  4  marks 
at  Paris  being  worth  491  francs,  the  brokerage  being 
atJ55? 


3.  Wliat  will  it  cost  to  remit  2600  guilders  from  New 
S'ork  to  Amsterdam,  through  London  and  Paris,  the  rates 
of  exchange  being  as  follows :  at  New  York  on  London 
4.83,  at  London  on  Paris  34.75  francs  to  the  pound,  and 
at  Paris  on  Amsterdam  2.09  fhmcs  to  the  guilder,  bioker- 
^  at  London  and  Paris  \%  each  ? 

OPERATION. 

$x  =  2500  guilders. 

1  gailder      =  2.09  francs. 

1  franc  (net)  =  1.00}  (with  brokerage). 

24.75  francs  =  £1. 

£l(net)        =  £LOOHwith  Ivokeiage). 

£1  =$483. 

Hence,     2500  x  2.0»  x  lOOj  x  1.00|  x  4.88     ^, 

2475 

-,            ,,  ^         100 X 19 X  1.00i X  1.00 J X  1.61      ^Ho^tu, 
By  cancellation,    1 — — 2 =  $1022.22. 

o 

Analysis. — fflnce  the  members  of  each  equation  are  equal,  the 
product  of  the  corresponding  members  of  any  number  of  equations 
are  equal ;  hence,  the  product  of  all  the  second  members  divided 
by  ^e  product  of  all  the  first  members  except  one,  must  give  that 
member,  whieh  is  the  value  required. 

4.  A  merchant  in  St.  Louis  directs  his  agent  in  New 
Tork  to  draw  npon  Philadelphia  at  1%  discount,  for 
11500  due  from  the  sale  of  mdse.;  he  then  draws  upon 
the  New  York  agent,  at  2%  premium,  for  the  proceeds, 
after  allowing  the  agent  to  reserve  i%  commission-  What 
sum  does  he  realize  from  his  mdse.  ? 

OPEBATIOir. 

(a)  St.  L.  =  1500  Philade^hia. 
100  Phil.  =     99  N.York. 
100  N.  T.  =    102  St.  Louis. 
1  =  .995  (net  proceeds), 

^y  eanoellAtiim,    .15  x  99  x  102  x  .995=$1607.18 


864  PEROEKTAej:. 

AKiJUTdis.*— 9100  mi  FhUaaelphia  =  190  on  N.  Y.»  and  tlOO  on 
K.  Y.  =  $102  on.  St.  Louis ;  and  since  the  agent  lesenrea  i%  com- 
mission, |1  realized  =  $.995  net  proceeds.  Arranging,  canceling, 
and  multiplying,  we  find  the  result  to  be  $1507.13. 

BuLE. — I.  Bepresent  the  required  sum  by  (x),  with  the 
proper  unit  of  currency  affioced,  and  place  it  equal  to  the 
given  sum  on  the  right, 

n.  Arrange  the  given  rates  of  exchange  sa  that  in  any 
two  consecutive  equations  the  same  unit  of  emrency  shall 
stand  on  opposite  sides, 

in.  When  there  is  commission  for  drawing,place  1  minus 
the  rate  on  the  left  if  the  cost  of  exchange  is  rtquiredy  and 
on  the  right  if  proceeds  are  required  ;  and  wihen  there  is 
commission  for  remitting,  place  1  plus  the  rate  on  the 
right,  if  cost  is  required,  and  on  the  left,  if  proceeds  are 
i'eqmred, 

IV.  Divide  the  product  of  the  numbers  on  the  right  by 
the  product  of  the  numbers  on  the  left,  cameling  equal 
factors,  and  the  result  will  be  the  required  sum. 

Commission  for  drawing  is  commission  on  the  sals  of  a  draft ; 
oommiseion  for  r^nittiog  is  ctmimission  on  tiie  pureka$6  price  of  a 
draft 

The  ahove  method  of  operation  is  sometimes  called  the  Chain  Bide. 

5.  If  at  New  York  exchange  on  London  is  4.841,  and 
at  London  on  Paris  it  is  25.73  francs  to  the  £,  what  h 
the  arbitrated  coarse  of  excfaai^  between  New  York  au4 
Paris? 

6.  If  in  London  exchange  on  Paris  is  25.71>  and  in 
New  York  on  Paris  it  is  6.1^,  what  is  the  arbitrated 
course  of  exchange  between  New  York  and  Lcmdon  ? 
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7.  A  banker  in  New  York  remits  $5000  to  Liverpool 
by  indi^rect  exchange,  throngh  Fari^  Hamburg,  and  Am- 
sterdam^ the  rates  being  as  follows :  iu  New  York  on 
Paris  5.18  fr.  to  the  dollar,  in  Paris  on  Hamburg  1.22  fr. 
to  the  mark,  in  Hamburg  on  Amsterdam  1.70  mark  to  the 
guilder,  and  in  Amsterdam  11.83  guilders  to  the  pound 
sterling.  How  much  sterling  wiU  he  have  in  bank  at 
livexpool,  and  how  much  does  he  gain  1^  inedrect  ex- 
change, sterling  being  worth  in  New  York  4.83|^  ? 

8  A  merchant  in  Philadelphia  owes  a  correspondent 
in  Paris  35000  francs.  Direct  exchange  on  Paris  is  5.15 ; 
but  exchange  on  London  is  4.83,  and  London,  exchange 
on  Paris  is  25.12.  Allowing  i%  commission  for  brokerage 
at  Lcmdon,  which  is  the  more  advantageous  way  to  remit, 
and  by  how  much  ? 

9.  An  American  resident  at  Amsterdam  wishing  to 
obtain  funds  from  the  U.  S.  to  the  amount  of  $4500, 
dhrects  his  agent  in  London  to  draw  on  Philadelphia,  and 
remit  the  proceeds  to  him  in  a  draft  on  Amsterdam,  ex- 
change on  London  in  PhiL  selling  at  4.87i^,  and  in  Lon- 
don on  Amsterdam  11.17i^  guilders  to  the  pound  sterling. 
If  the  agent  charges  commission  at  i%  both  for  drawing 
and  remitting,  how  much  better  is  this  arbitration  than 
to  draw  directly  on  the  U.  S.  at  41^  cents  per  guilder? 

10.  A  spectdator  residing  in  Cincinnati,  having  pur- 
chaaed  165  shares  of  railroad  stock  in  New  Orleans^  at 
75^,  remits  to  his  agent  in  N.  York  a  draft  purchased  at 
2%  premium,  directing  the  agent  to  remit  the  sum  due  on 
N.  (Means.  Now,  if  exchange  on  N.  Chileans  is  at  i%  dis- 
Gdont  in  N.  Y«,  and  Ute  agent's  commission  for  remitting 
is  i%i  how  m3i(^  does  the  stock  cost  in  Cincinnati  ? 
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CUSTOM-HOUSE   BUSINESS. 

712.  A  Custom^ House  is  an  office  established  by 
goyemment  for  the  transaction  of  business  relating  to  the 
collection  of  customs  or  duties,  and  the  entry  and  clear- 
ance of  vessels. 

713.  A  Port  of  Entry  is  a  seaport  town  in  which 
a  custom-house  is  established. 

714.  The  Collector  of  the  Part  is  the  officer  ap- 
pointed by  government  to  attend  to  the  collection  of 
duties  and  to  other  custom-Irause  businees. 

715.  A  Clearance  is  a  certificate  given  by  the  Col- 
lector of  the  port,  that  a  vessel  has  been  entered  and 
cleared  according  to  law. 

By  the  entry  of  a  vessel  is  meant  the  lodgment  of  its  papers  in 
the  cast<nn-hoase,  on  its  arrival  at  the  port 

716.  A  Manifest  is  a  detailed  statement,  or  invoice, 
of  a  ship's  cargo. 

No  goods,  wares,  or  merchandise  can  be  brought  into  the  United 
^tes  by  any  vessel,  unless  the  master  has  on  board  a  full  mani- 
fest, showing  in  detail  the  several  items  of  the  cargo,  the  place 
where  it  was  shipped,  the  names  of  the  consignees,  etc. 

717.  Duties  or  Customs  are  taxes  levied  on  im* 
ported  goods. 

The  general  object  of  such  taxes  is  the  support  of  government, 
but  tiiey  are  also  designed  sometimes  to  protect  the  manufacturing 
industry  of  a  country  against  foreign  competition. 

718.  A  Tariff  is  a  schedule  showing  the  rates  of 
duties  fixed  by  law  on  all  kinds  of  imported  merohandise 

Duties  are  of  two  kinds,  Spedfio  and  Ad  Vahrem. 
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719.  A  Specific  Duty  is  a  fixed  snm  imposed  on 
articles  according  to  their  weight  or  measnre,  but  without 
regard  to  their  yalue. 

720.  An  Ad  Talorem  Duty  is  an  import  duty 
assessed  by  a  percentage  of  the  value  of  the  goods  in  the 
country  from  which  they  are  brought. 

Before  computing  specific  duties,  certain  Redactions,  or  allow- 
ances, are  made,  called  Tare,  Leakage^  BrMhage,  etc. 

721.  Tat'e  is  an  aBowance  lop  the  w^ht  of  tliebox,  cask, 
ba^,  etc.,  that  contains  the  merchandise. 

722.  Leakcige  is  an  allowance  for  waste  of  Uquors  imported 

in  casks  or  barrels. 

723.  Brea1c($ff€  i»  an  aHowaxMie  Ux  Iosb  of  lifpton  imported 

in  bottles. 

734.  Gross  Weight  or  Valtie  is  the  weight  or 
yalue  of  the  goods  before  any  allowance  is  made. 

735.  Net  Weight  or  Value  is  the  weight  or  yalue 
of  the  goods  after  aU  allowances  haye  been  deducted. 

WBITTSK    BXBJRCISBS. 

726.  Find  the  Duty 

1.  On  355  yds.  of  carpeting^  inyoiced  at  lis.  6d.  per 
yd.,  the  duty  being  50^. 

Operation.— lis.  6d.  =  £.575. 

£.575  X  355  =  £204.125. 

$4.8^65  (par  value  of  £1)  x  204.125  =  $908.87. 

$993.87  X  .50  =  $496.68.  duty.    (510.) 

2.  On  50  hhd.  of  sugar,  each  containing  500  lb.,  at  5^ 
cts.  per  lb. ;  duty  If  cts.  per  lb. 

8.  On  350  boxes  of  cigars,  each  containing  100  cigars, 
inyoiced  at  $7.60  per  box ;  weight,  12  lb.  per  1000;  duty, 
$2.50  per  lb.,  and  25^  ad  yalorem. 
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4.  A  wine  loercbant  in  New  York  imported  frtat  Havre 
100  doas.  quart  bottiies  of  champagxte,  at  113  per  dos^  and 
25  casks  of  sherry  wine,  each  containing  dO  gsiia.,  at  12^0 
per  gaL  What  is  the  duty,  the  rate  on  the  champagne 
being  16  per  dozen,  and  on  the  sherry  60  cents  per  gaL^ 
and  25%  ad  valorem  ? 

5.  Imported  from  Geneva  25  watches  invoiced  at  $125 
each,  and  15  olock^  at  $37.50.  What  was  the  duty,  the 
rate  being  on  eloeks  25^,  and  (m  watehee,  35^  ad  v^orem  ? 

6.  A  liquor  dealer  receives  an  invoice  of  120  dozen  pint 
bottles  of  porter,  rated  at  $.75  per  dozen.  If  2^%  of  the 
bottles  are  found  Inroken,  what  wiU  be  the  duty  at  36  cts. 
per  gallon  ? 

7.  H.  B.  Claflin  &  Co.  imported  20  caser  of  blenched 
muslins,  each  case  contadning  175  pieees  of  24  ywcb 
each,  1^-  yards  wide.  What  was  the  duty  at  5^  ote  per 
square  yard  ? 

8.  What  was  the  duty  on  10  cases  of  shawls,  average 
weight  of  each  caae  213|  lb.,  invdoed  at  19375  francs ; 
rate  of  duty,  50  cts.  per  lb.  and  35^  ad  valorem  ?  If  I  pay 
for  the  invoice  with  a  bill  of  exchange  bought  at  5.15i^, 
and  pay  charges  amounting  to  $67.50  currency,  what  do 
the  shawls  cost  me  in  currency,  gold  selling  at  1.10  ? 

9.  Olmsted  &  Taylor,  of  New  York,  import  from 
Switzerland  1  ease  of  watchec^  invoiced  at  7125  francs ; 
duty,  25^ ;  charges,  13.50  francs  ;  commissions,  2JjSo 
What  was  the  cost  of  the  watdies  in  U.  S.  gold  ? 

10.  Imported  from  England  5  cases  of  cloths  and  casa- 
meres,  net  weight,  695  Ib^;  valne  as  per  invoice,  £375 
lOs.  What  was  the  duty  in  Ameriean  goM^  the  rate 
being  50  cts.  per  lb.  and  35^  ad  valorem  ? 
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EQUATION   OF   PAYMENTS. 

7S7«  Equation  of  Payments  is  the  process  of 
finding  the  average  time  for  the  payment  of  several  snms 
of  money  due  at  different  times,  without  loss  to  debtor 
or  creditor. 

738.  The  Equated  Time  is  the  date  at  which  the 
several  debts  may  be  discharged  by  one  payment. 

•789.  The  Term  of  Credit  is  the  time  at  the 
expiration  of  which  a  debt  becomes  due. 

730.  The  Average  Term  of  Credit  is  the  time 

at  the  end  of  which  the  several  debts  due  at  different 
dates,  may  all  be  paid  at  once,  wifliout  loss  to  debtor  or 
creditor. 

731«  1.  The  interest  of  1100  for  3  ma  equals  the 
interest  of  150  for  how  many  months  ? 

Ahaltbib. — At  the  same  rate,  the  interest  of  |10O  equals  the 
interest  of  f  50,  or  one-half  of  $100,  for  ttoice  the  time,  or  6  mo. 

2.  The  interest  of  $20  for  4  mo.  equals  the  interest  of 
$10  for  how  many  mo.  ?  Equals  the  interest  of  $5  for 
how  many  mo.?    Of$l?    Of  $40?    Of  $100? 

3.  The  interest  of  $25  for  6  mo.  equals  the  interest  of 
$5  for  how  many  mo.?    Of  $10?    Of$l? 

4.  The  interest  of  $10  for  6  mo.,  and  of  $100  for  2  mo., 
taken  together,  equals  the  interest  of  $1  for  how  many 
months  ? 
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5.  If  I  borrow  160  for  3  mo.,  for  how  many  months 
should  I  lend  $100  to  repay  an  equal  amount  of  interest  ? 

Analysis.— The  interest  of  $50  for  3  ma  is  the  same  as  the 
interest  of  |1  for  60  times  3  mo.,  or  160  mo. ;  and  tibe  int^^est  of  |1 
for  150  ma  is  the  same  as  the  interest  of  |100  for  y^  of  160  mo^ 
or  H  mo. 

6.  If  I  lend  $200  for  3  mo.,  for  how  long  a  time  should 
I  have  the  use  of  $50  to  balance  the  favor  ? 

7.  If  A  borrows  of  B  $1000  for  3  mo.,  what  sum  should 
A  lend  B  for  9  mo.  to  discharge  the  obligation  ? 

733.  Pbikciple. — The  interest  and  rate  remaining  the 
Barney  the  greater  the  principal  the  less  the  time,  and  the 
less  the  principal  the  greater  the  time. 

WBITTBN    JSXJEBCI8JCS. 

733.  Find  the  average  term  of  credit 
1.  Of  $300  due  in  cash,  $500  due  in  3  mo.,  $750  due 
in  8  mo.,  and  $950  due  in  10  mo. 

OPERATION.  AVAI.TSIS.— On  $300,  the  first 

3  0  0  X      0  =  0  payment,  there  is    no  interest, 

500x     3  =  1500  ^^"^  ^*  ^  ^^^  ^^  *^*^^  '*  *^e  "^t- 

fynn^     q^aaa  ®^  ^^^  ^^^  ^  ™^-'  ^  ***®  same  as 

7DU  X     «  =  t)OUO  theinlof  $lfor  Ideomo.;  the 

950  X  10  =  95  00  int. of  $750  for  8  mo.  is  the  same 

S'iOO  \"77AAA  as  that  of  $1  for 6000 mo. ;  and 

^500  )17000  the  int.  of  $»50  for  10  mo.  is  the 

6  4  mo.     s*°^®  ^  *^®  ^°*'  ^^  $1  ^or  9500  mo. 

Therefore,  the  whole  amt.  of  int 

is  that  of  $1  for  1500  mo.  +  6000  mo.  +  9500  mo.,  or  17000  mo. ;  but 

the  whole  debt  is  $3600 ;  and  the  mt.  of  $1  for  17000  mo.  is  equal 

to  the  int,  of  $2600  for  t^J^  of  17000  mo.,  or  6i  mo. 

2,  Find  the  average  term  of  credit  of  $800  due  in  1  mo^ 
$750  due  in  4  mo.,  and  $1000  due  in  6  mo. 
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BtjXiE. — I.  Multifity  each  payment  iy  Us  ^rm  of  credit, 
and  divide  the  sum  of  the  product  by  the  sum  of  the  pay^ 
ments;  the  quotient  is  the  average  term  of  credit. 

n.  (To  find  the  equated  time  of  payment^)  Add  the 
average  term  of  credit  to  the  date  at  which  the  several 
credits  begin. 

3.  On  the  first  day  of  December^  1876^  a  man  gave 
3  notes^  the  first  for  t500  payable  in  3  mo. ;  the  second 
for  $750  payable  in  6  mo. ;  and  the  third  for  $1200  paya- 
ble in  9  mo.  What  was  the  average  term  of  credit,  and 
the  equated  time  of  payment  ? 

4.  Bought  merchandise  Jan.  1,  18759  as  follows :  $350 
on  2  mo.,  $500  on  3  mo.,  $700  on  6  mo.  What  is  the 
equated  time  of  payment  ? 

5.  A  person  owes  a  debt  of  $1680  due  in  8  months,  of 
which  he  pays  •}  in  3  mo.,  |^  in  5  mo.,  ^  in  6  mo.,  and 
|-  in  7  mo.    When  is  the  remainder  due  ? 

6.  Bought  a  bill  of  goods,  amounting  to  $1500  on  6 
months*  credit.  At  the  end  of  2  mo.,  I  paid  $300  on 
account,  and  2  mo.  afterward,  paid  $400  on  account,  at 
the  same  time  giving  my  note  for  the  balance.  For  what 
time  was  the  note  drawn  ? 

C^VRATIGS.  Akalysis. — $900   paid 

d00x4=:1200  4  mo.  before  it  is  dae,  and 

400x2=     800  $400,  2  mo.  before  it  is 

dae,  are  equivalent  to  the 

800             )2000  use  of  $1  for  2000  months. 

—  or  the  use  of  $800  (the 

^  7  balance)  for  2^  mo.  bejond 

(P  mo.—* 4  mo.)  -}-  2^  UIO. =4^  mo.  the  original  time.    Henoe, 

the  note  was  diawn  for 
4|  mo.  after  the  aeoond  payment. 
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7.  On  A  d^t  of  $2500  dn^  in  8  mo.  fitmi  £^  1^  the 
following  psyments  were  nmde :  Mftj  1,  ISSO,  Jnly  1^ 
1300,  and  Sept  1,  $50a    Wh^  k  the  balance  due? 

8.  Find  the  ayerage  term  of  credit,  and  the  equated 
time  of  payment  from  Dec  15,  of  $225  due  in  35  dsk, 
$350  due  in  60  da.,  and  $750  due  in  90  da. 

9.  Dec  1,  1874,  purchased  goods  to  the  amount  of 
$1200,  on  the  following  terms :  25^  payable  in  cash, 
30%  in  3  mo.,  20%  in  4  mo.,  and  the  balance  in  6  mo. 
Find  the  equated  time  of  payment,  and  the  cash  yalue  of 
tiiie  goods,  computing  discount  at  7%. 

734.  To  find  the  equated  time  when  the  terms  of 
credit  begin  at  different  dates. 

1.  J.  Prince  bought  goods  of  W.  Sloan  as  follows : 
June  1, 1874,  amounting  to  $350  on  2  mo.  credit ;  July  15, 
1874,  $400,  on  3  mo.  credit;  Aug.  10,  $450,  on  4  mo. 
credit;  Sept.  12,  $600,  on  6  mo.  credit.  What  is  the 
equated  time  of  payment  ? 


{ 

OFRBATIOIf. 

$S60 

dne 

Aug. 

1, 

850x 

0 

=: 

0 

400 

« 

Oct. 

15, 

400  X 

75 

^ 

80000 

450 

(< 

Dec. 

10, 

450  X 

181 

= 

58950 

600 

4< 

Mar. 

13. 

600  X 

228 

ss 

188800 

1800 

1800)222750 

123| 

Hence  the  equated  time  is  124  da.  from  Aug.  1,  or  Dee.  S. 

AKALTBis.—Oomputing  the  terms  of  credit  from  Aug.  1,  th» 
earlUit  date  at  whidi  anj  of  the  debts  become  dne,  we  find  the 
terms  of  credit  to  be  from  Aug.  1  to  Oct  15,  75  da. ;  to  Dec  10, 
181  da.,  and  to  March  12, 228  da.  The  average  term  of  credit  la 
therefore  124  da.  from  Aug.  1»  and  die  equated  tima  Dec.  & 
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Pboof. — ^AsBome  as  the  standard  time  the  latest  date,  March  Id. 
The  operation  will  then  be  as  follows  * 


850 

X  228  =  78060 

400 

X  148  =  50200 

450 

X   02  =r  41400 

600 

X    0  =     0 

1800)178650 

90| 
Hence,  the  equated  time  is  09  da.  preyioos  to  March  12,  or  Dee,  S, 

2.  Peake  &  Co.  sell  to  Wm.  Jones  the  following  bills 
of  goods :  March  1,  1875,  on  60  da.,  $800 ;  April  15,  on 
30  da.,  $350  ;  May  20,  on  4  mo.,  $3800. 

What  is  the  equated  time  for  settlement  ? 

BnLE. — I.  Mnd  the  date  at  which  each  debt  becomes  due. 

II.  From  the  earliest  of  these  dates  as  a  standard  com^ 
pute  the  time  to  each  of  the  others. 

III.  Then  find  the  average  term  of  credit  and  equated 
time  as  in  (733). 

Pboof. — Compute  the  terms  of  credit  backivard  from  the 
latest  date,  and  subtract  the  average  time  from  that  date 
for  the  equated  time. 

If  the  earliest  date  is  not  the  first  of  the  month,  it  is  more  con- 
venient to  assume  ihe  first  of  the  month  as  the  standard  date. 

3.  Bought  mdse.  as  follows :  Jan.  16,  1876,  on  4  mo., 
$375;  Feb.  3,  on  60  da.,  $550;  March  25,  on  4  mo., 
$1100 ;  April  2,  on  30  da.,  $250.     Find  the  equated  time. 

4.  Ira  Blunt,  of  Oadsden,  Ala.,  bought  of  Opdyke  & 
Co.  the  following  bills  of  goods  on  4  months'  credit : 

Jan.  1,  1874,  $650 ;  Feb.  10,  $380 ;  March  12,  $900 ; 
March  18,  $350 ;  April  3,  $600. 

April  5,  he  discounted  his  bills  at  2%  per  month.  Find 
the  equated  time  of  payment,  and  the  discount. 
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5.  James  Smith  i&  Thomas  Bbowk^  Dr. 

March  10,  1874.        To  mdse.  1895. 

«      18,     "            "      "  320. 

"      26,     "            "      "  475. 

April     5,     "            ^      "  600. 

"       12,     "             "      ''  250. 

Allowing  30  days'  credit  on  each  of  the  bills,  what  is 

the  equated  time  of  payment  ? 

6.  Purchased  goods  as  follows : 

Sept.  16,  1875,  a  bill  of  $275,      on  3  mos. 
Oct.    10,     «  "         351.50,  '*  60  da. 

«      28,     "  "         415.75,  **  30  da. 

Nov.    3,     "  "  500,       "    4  mos. 

Dec.  15,     "  **  710,       ''    3  mos. 

What  was  due  on  this  account  Aug.  10,  1876,  com- 
puting interest  at  7^  ? 

7.  I  haye  four  notes,  as  follows :  the  first  for  $425,  due 
April  1, 1875 ;  the  second  for  $615,  due  May  10, 1875 ; 
the  third  for  $1500,  due  May  28, 1875 ;  and  the  fourth 
for  $750,  due  June  10, 1875. 

At  what  date  should  a  single  note  be  made  payable,  to 
be  given  in  exchange  for  the  four  notes  ? 

AYERAGING    AOOOTJKTS. 

735.  An  Account  is  a  written  statement  of  debit 
and  credit  transactions,  with  their  respective  dates. 

Ddrit  means  what  ib  owed  hj  the  person  with  whom  the  aoooont 
is  kept ;  credit f  what  is  due  to  him  from  the  peraon  keeping  the 
aoooont. 

736.  To  Average  an  Account  is  to  find,  either 
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fhe  equated  tim^  of  paying  the  bataao^or  the  cask  balancs 
at  any  given  time. 

Each  item  of  a  book  acooont  shoiild  diaw  interoBt  from  the  timl 
U  beeomes  doe. 

WMITTJSir    JSXJBMCtaBS. 

737.   1.  Find  the  equated  time  of  paying  the  balance 
of  the  f  oUawing  account. 

Dr.  WiLLiAH  Sampson.  Cr. 


1875. 

1875. 

Jan.  11 

Tomdee.   .    .    . 

$750 

Feb.  10 

BjdraltatOOda. 

$500 

Feb.    1 

*      «    at  8  mo. 

600 

Mar.  8 

"  cash     .    .    . 

700 

Mar.  15 

**       -    at  6  met 

1500 

A|ir.l5 

a          •         • 

800 

Maj    8 

"      -    atimo. 

000 

C^PBBAXiOir  L    (Method  ^  Produet$,) 


JhlS. 

JLtHt*      xMlft.        J^POthtCii 

Jtofcf* 

JtmL 

Jan.  IL 

750  X    10  =:      7500 

Apr.  14. 

500  X  108  =    61500 

May    1. 

600  X  130  =    72000 

Mar.    a 

700  X    61  =    42700 

Sept.  15. 

1500  X  257  =  385500 

Apr.  15. 

800  X  104  s    31200 

"      8. 

900  X  245  =  220500 

liinn                 iQfunA 

8750 
1500 

2250 


685900 
125400 

) 560100 


248ai  or  249  da. 
Balance  dae  249  da.  from  Jan.  1,  or  8ej^.  7. 

Ajtaltbib. — Assuming  for  convenience  Jan.  1  as  the  stanchod 
date,  we  find  as  in  734  the  term  of  credit  of  each  debit  amonnt ; 
and,  reckoning  from  the  same  date,  the  time  to  each  credit  amount. 
Multiplying  each  amount  bj  its  time  in  days,  Mid  adding  the  debit 
ind  credit  products,  we  find  the  number  of  days'  interest  of  $1  due 
to  the  debtor,  and  the  number  of  days'  interest  of  (1  he  has  already 
received.  The  difierence,  560100,  shows  the  number  of  days'  inter- 
est of  $1  still  due,  and  as  the  balance  is  $2250,  the  time  must  be 
Y^  of  560100  da.,  or  249  da.  Hence,  the  equated  time  is  240  da. 
friMD  Jan.  1,  or  JBept  7, 
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OPB&iTiOH  n.    (Method  V  Inters.) 
Dr. 

$750  to  Jan.  11  (from  Jan.  1)=  10  da.,  int.  at  1  %  per  mo.  $2.50 


«00  "  Feb.  1  +  8  mo. 

=r4  mo.                 " 

24.00 

1500"  Mar.l5  +  6ma 

=8  mo.  14  da.,      " 

127.00 

900'*  Maj  8  +  4mQ 

=8  mo.   3  da.,      " 

73.60 

$8750 

$226.10 

Or, 

$500  to  Feb.  10+68  da. 

=  3  mo.  13  da.,  int.  at 

1% 

per  mo.  $17.17 

700  «  Mar.    8 

—  a  ma    2  da.,       *' 

14.47 

800  "  Apr.  15 

=  8  mo.  14  da.,       " 

10.40 

$42.04 


$1500 

$22ai0  -  $42.04  =  $184.06,  int.  at  1%  per  mo.  due. 
Int  of  balance,  $2250,  for  1  mo.,  at  1^  =  $22.50. 
Hence,  $184.06  -h  $22.50  =  8.18  +  mo.,  or  8  mo.  6  da. 
8  mo.  6  da.  from  Jan.  1,  or  Sept.  7,  Eqwalted  Time, 

In  this  operation,  12^  per  annnm  or  1%  per  mo.  is  assumed  for 
convenience ;  since  the  int  at  1  %  per  mo.  is  as  manj  hundredths 
as  there  are  months,  and  one-third  as  manj  thousandths  as  there 
are  days.  Thus,  the  int  of  $249  for  2  mo.  9  da.  is  $4.98  +  $.7^ 
=  $5,727  (571). 


2.  Find  the  equated  time  of  tiie  following: 
Dr.  William  Simpson. 


Cr. 


1874 

1874. 

Aug.    5 

To  mdse.  at  3  mo. 

$720 

Oct  10 

By  cash    .    .    . 

$500 

8ept  10 

(«          *i           tt    o     «* 

850 

Dec.  15 

<*  draft  at  60  da. 

450 

Nov.    8 

«              M 

.... 

1200 

"    25 

"  cash     .    .    . 

900 

1875. 

1875. 

Jan.  20 

'*  sundr'sat5mo. 

620 

Jan.    8 

u           tt 

... 

259 

EuLE  1. — I.  Find  the  date  at  which  each  debit  item  is 
due,  and  each  credit  item  is  paid  or  dtie. 

IL  Take  the  first  day  of  the  month  in  the  earliest  date 
on  either  side  of  the  account  as  a  standard  date,  and  mul- 
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tiply  each  sum  due  or  paid  iy  the  number  of  days  between 
its  time  and  the  standard  date. 

IIL  Add  the  products,  and  their  difference  divided  by 
the  balance  due  will  give  the  number  of  days  between  the 
standard  date  and  the  equated  tims.    Or, 

Rule  2. — Fiiid  the  time  of  each  itmnfrom  the  standard 
date  as  before,  and  comptite  the  interest  on  each  at  1%  a 
month.  The  differefice  between  the  amount  of  interest  on 
each  side  divided  by  the  interest  of  the  balance  at  1%  for 
one  month  will  be  the  equated  time. 

WheD  the  terms  of  credit  are  long,  Eule  2  gives  the  shorter 
method. 

3.  Find  the  equated  time  of  the  following,  allowing 
60  da.  credit  on  each  debit  item  : 

Dr.  JoHK  Driscoll.  Cr. 


1877. 

1877. 

Jane  1 

To  mdse.    .    . 

$950 

Aug.    1 

By  cash     . 

$700 

July  6 

It       it 

300 

Sept.  20 

tt          a 

1000 

Sept.  8 

ti       tt 

1900 

Nov.    1 

H          tt 

1200 

Oct.  20 

M                U 

2600 

4.  What  is  the  equated  time  for  the  payment  of  the 
balance  of  the  following  account,  allowing  4  months* 
credit  on  all  the  debit  items  ? 

Dr.  DoDD,  Browk  &  Co.  Cr. 


1878. 

1878. 

Jan.  20 

To  mdse.    .    . 

$570 

Feb.  14 

By  mdse.    .    . 

$490 

"     28 

u            tt 

800 

Mar.   1 

"  cash       .    . 

1000 

Feb.  11 

(i         tt 

720 

Apr.   2 

«i     tt 

1800 

*'     26 

tt        tt 

885 

Mar.  10 

it         tt 

1150 

*'     28 

4<                  (( 

960 

Apr.  15 

u           tt 

475 

. 

878 
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738«  1.  Find  the  cash  balance  of  the  following  ttoconni 
on  the  22d  of  August^  allowing  interest  at  6% : 

Dr.  George  Hammond. 


Cr. 


1875. 

1675. 

Mar.  15 

To  mdse^  at  3  mo. 

1600 

Maj  10 

Bjcaeh   .    . 

$300 

Apr.    3 

"         "           *'   4  TOO. 

700 

July    1 

•    • 

40) 

Maj  10 

**      •*       "6  mo. 

1000 

Aug.  15 

•                • 

500 

Operation.— By  aveTaging  the  account,  Hie  equated  Ume  for 
paying  the  balance,  $1100,  is  found  to  be  Nop,  4.    (734.) 

True  present  worth  of  $1100  for  74  da.  (from  Aug.  22  to  Not.  4) 
is  $1086.60,  or  cash  balance  Aug.  22. 

Or,  by  Interest  Method,  as  follows :    • 

Dr. 

Int.  of   $600,  from  June  15  to  Aur.  22,    68  da^     $6.71  (574.) 
700,     "     Aug.   8  "  "        19  da.,        2.19 


(( 


n 


$8.90 


Or. 


Int.  of  $1000,  from  Aug.  22  to  Nov.  10,    80  da.,    $18.15 


<< 


(< 


«« 


i< 


a 


n 


800, 
400, 
500, 


i( 


<< 


ti 


May  10  '*  Aug. 22,  104  da, 
July    1  **  «        62  da., 

Aug.  15  **         "  7  da., 


513 

8.42 

.58 

$22.28 
8.90 


Babtnoe  of  interest  due  Hammond,       $18J8 
$1100  -  $13.38  =  $1086.62,  Gash  Balance,  Aug.  22 

Analysis. — Charge  Hammond  with  interest  on  each  debit  item 
from  the  time  it  is  due  to  date  of  settlement,  and  credit  him  with 
interest  on  each  sum  paid  from  the  date  of  payment  to  dat<e  of  set- 
tlement, also  on  each  debit  item  which  becomes  due  after  the  date 
of  settlement.  Hence,  he  is  entitled  to  interest  on  $1000  from 
Aug.  22  to  Nov.  10.  As  the  balance  of  interest  is  in  favor  of  Ham- 
mond, it  must  be  deducted  from  the  balance  of  the  account,  to  ob- 
tain the  cash  balance.  There  is  a  slight  difference  in  the  results^ 
bat  the  interest  method  is  the  more  accurate.  By  the  use  of  Inter* 
xeX  Tables,  it  is  also  the  shorter  of  the  two  methods. 
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Bulb  1. — I.  Average  the  account,  and  fini  the  equated 
lime  of  payment  of  the  balance. 

n.  If  the  date  of  settlement  is  prior  to  t/ie  equated  time, 
find  tlie  present  worth  of  the  balance  of  account  for  the 
cash  balance  ;  if  later,  find  the  interest  of  the  balance  of 
account  for  the  intervening  time,  and  add  it  to  find  tlte 
cash  balance.    Or, 

BuLE  2. — Fmd  the  interest  on  each  dMt  and  credit 
item,  from  the  time  it  is  due  or  paid  to  the  date  of  settle- 
ment, placing  oA  t?ie  same  side  of  the  account  the  interest 
on  each  item  due  prior  to  the  date  of  settlement,  and  on  the 
opposite  side  the  interest  on  each  item  due  after  the  date 
of  settlement.  If  the  balance  of  interest  is  on  the  same  side 
as  the  balance  qf  the  account,  add  it,  if  on  the  other  side 
subtract  it ;  and  the  result  ivUl  be  the  cash  balance  at  the 
date  of  settlement. 

2.  I  owe  11500  dne  May  1,  and  1750  due  Ang.  15.  If 
I  ^ve  my  note  at  30  da.  for  $450,  June  \,  and  pay  $370 
in  cash  July  15^  what  is  the  equated  time  for  paying  the 
balance ;  and  what  would  be  due  in  cash  Dec.  10,  allow- 
ing interest  at  7^  t 

3.  When  is  the  balance  of  the  following  account  due 
per  ayerage? 


Dr. 


0.  B.  TncpsoN. 


Cr. 


1875. 

1935. 

Aug.  to 

Tomd8e.^fiOdA.  . 

$751.86 

Oct    8 

Bycftsh  .... 

1800.00 

Sept  6 

"     "      ^aOda.  . 

«26.00 

Nov.  15 

**  note  ®  90  dA. . 

450.00 

Nov.  1 

"     "      (^90dA.  . 

0S7.8S 

Dec.  90 

«*  CMh   .... 

SOOiH 

Dec.    5 

"    *•    ®aod«.  . 

1200.00 
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4.  What  is  the  cash  balance  of  the  above  account  Jan.  1, 
1876,  allowing  interest  at  10^? 

5.  Find  the  equated  time,  and  cash  balance  July  1,  of 
the  following,  allowing  7%  interest : 

Dr.  Thomas  Smith.  Or. 


Jan.    4 

To  mdse.  @  4  mo. 

$1600 

Feb.    1 

Bj  mdse.  @  4  mo. 

$500 

"       6 

"      **     @8mo. 

1500 

Mar.   2 

**  cash    .    .    . 

2000 

Apr.  10 

**      "     @60da. 

8000 

"     25 

.... 

3150 

"     98 

"      -     @80da. 

2500 

Apr.  16 

«           M 

•                     •                     •                    • 

800 

6.  Average  the  following  account,  and  find  for  what 
amount  a  note  at  60  days  should  be  given  Aug.  1,  to  pay 
the  balance,  interest  at  6%, 

Dr.  Orson  Hikmak.  Cr. 


1875. 

1875. 

Apr.   2 

To  charges  . 

$87.25 

Feb.  25 

By  mdse.  @  8  mo. 

$600 

May  15 

• 

35.75 

Mar.  8 

'*      *•      @6   ** 

800 

Apr.    1 

"      •*      @6  ** 

500 

739.  1.  Average  the  following  Account  Sales,  and  find 
when  the  net  proceeds  are  due.    (543.) 

Account  Sales  of  1200  Ibis,  of  flour  received  from 
Smith,  Tyler  £  Co,,  Cincinnati. 


Date. 

Bayer. 

Quantity. 

Fxtee. 

Amount. 

1876. 

May     1 

June    5 

"     15 

July    1 

J.  Brooke 
W.Long 
A.  Bruce 
W.  Case 

800  bbl. 
450   ** 
250   " 
200    " 

@  $5.60, 8  mo. 
@    6.20,  4  mo. 
@   6.50, 6  ma 
@   5.75, 2  ma 

$1650.00 
2790.00 
1625.00 
1150.00 

$7215.00 
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Chabgbs. 

Apr.  28.    Freight $67450 

"      "      Cartage 37.50 

May    1.    Storage 191.00 

Commission  on  $7215,  @2\fc    .    .    .     162.34 

Total  chaiges $1065.84 

Net  proceeds  due  per  average $6149.66 

OX*BBATIOV. 

Ayerage  of  sales,  found  by  the  method  of  Equation  of  Payments, 
Oct,  i,  which  is  the  date  at  which  the  commission  in  due. 

Average  of  charges,  inclading  commission  (Oct.  1),  May  SS. 
Equated  time  of  $7215  due  Oct.  1,  and  $1065.84  due  May  22,  Oct,  ^4, 
date  when  the  net  proceeds  are  due. 

Rule. — I.  Average  the  sides  alone,  and  the  result  will 
ie  the  date  to  ie  given  to  the  commission  and  guaranty, 

IL  Make  the  sales  the  credits  and  the  charges  the  debits, 
and  find  the  equated  time  for  paying  the  balance, 

2.  Make  an  acconnt  sales,  and  find  the  net  proceeds 
and  the  time  the  balance  is  dne : 

Wm.  Brown,  of  N.  York,  sold  on  acct.  of  J.  Berry,  of  Chi- 
cago, June  1,  350  bu.  Winter  Wheat,  @  $1.35,  at  60  da. ; 
June  15,  276  bu.  Spring  Wheat,  @  $1.75,  at  90  da. ;  July  3, 
1260  bu.  Indian  Com,  @  $.79,  at  6  mo. ;  and  July  10, 
375  bu.  Eye,  @  $1.02,  at  3  mo.  Paid  freight.  May  28, 
$567.50;  cartage.  May  30,  $22.50;  insurance,  June  5, 
$56.25  ;  and  charged  com.  at  3^%,  and  1^%  for  guaranty. 

3.  Sold  on  account  of  Brown,  Sampson  &  Co.,  at  6 
mo. :  Oct.  1,  1874,  13  hhd.  sugar,  averaging  1520  lb.,  @ 
$.12^ ;  Oct.  5, 15  chests  Hyson  Tea,  each  95  lb.,  @  $1.05c 
Paid  charges :  Oct  3,  Insurance,  $85 ;  Oct  10,  Cooper- 
age, etc.,  $24.50 ;  Oct.  20,  Cartage,  $125.  Charged  com- 
mission and  guaranty,  4^%,  Make  an  account  sales,  and 
find  the  equated  time  for  paying  the  net  proceeds. 
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04 


1.  Deis. 


2.  FonoMk* 
8.  Inland 
Exeh. 

4.  F<Nreign 


5.  Arbttra- 
tloa  of 
Exck'g«. 


23.  CuiTOic. 

HOUSB 

BusimssB. 


{ 


23.  Equation  of 
Paticbnts. 


L 


tiffn  Eaxhatng^,  4.  Bill  of  Exchange.  5. 
i6M  <?/  Exchange.  6.  %A<  2>r/^  <?r  .60^ 
7.  2¥wie  -Drtf/lf  <?r  BiU,  8.  ^K^^r  <?r  -Btf- 
mUkfr.  9.  ^<?Mf^it60.  10.  Par  of  Em- 
ekange,  11,  Course  or  Bate  of  Exchange, 

1.  ^  i6i^  Bra^    3.  /6^  of  BxOumge, 

'*  ( 2.  Se&rUng  BiUi,  or  Exchange. 

2.  Exchange  with  Europe— liow  effeeted. 


1.  Befs. 


1.  Deffl.  ^ 
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3.  706J-,  ^  A  Cost  of  BiU. 

rl.  Afiniration  of  Etehange, 

1.  Deis.  -^  2.  /S^p20  ArbUratian, 

2.  Role,  I,  n,  in,  IV. 
(1.  OuMom  Bouse.    2.  Port  of 

Entrg.  3.  OoOector.  4 
Clearance.  5.  Manifest.  G. 
DMfi««  or  OuHoms.  7.  Tony. 
B.  Spedfle  Dutg.  ^AdVal-^ 
oremBuig.  KLGrossWght. 

11.  Jf«<  ir«^«. 

2.  726.    To  Und  the  Duty. 

1.  .fi^^tMitum  of  Pagmenls.  3. 
JS^rtiaMl!^  8.  Term  of 
Credit  4  Average  Term 
of  Credit. 

2.  Principle 

8.  783.    Role,  I,  IL 

4  734.    Bole.  I,  n,  m.    Pioot  ' 

1.  Dels.  l.Aeeount.2.ToAf>erageanAcok 

2.  737.    Rule  1, 1,  Il7  m.    Rule  2. 
8.  738.    Rnlel,I,n.    Bole  2, 

4  739.    Role,  I,  IL 


i.  Defs. 


741*  1.  A  father  is  30  years  old,  and  his  son  6 ;  how 
many  iim&n  as  (dd  m  tiie  don  is  the  fath^? 
)3.  30  are  how  many  times  6?    30  -f-  6  =  ? 
3.  What  part  of.$30  are  16  ?    Of  20  cents  are  6  cents? 
4  What  is  the  relation  of  8  to  2  ?    Of  40  rd.  to  4  rd.  ? 
6.  What  relation  has  12  to  3?    60  lb.  to  20  lb.? 
Compare  the  f ollowii^  and  ^ye  their  relatire  yalues : 


6.  75  with  5. 
y.  25  with  6i. 
8.     1  with  7. 


9.    \  with  7. 

10.  2iwith3i. 

11.  .9  with  .3. 


12.  t.6  with  1.2. 

13.  .42  with  .3. 

14.  I  with  }. 


DEFINITIONS. 

742.  JBatio  is  the  relation  between  two  numbers  of 
the  same  unit  yalue,  expressed  by  the  quotient  of  the  first 
diyided  by  the  second.  Thus  the  ratio  of  12  to  4  is 
12^4  =  3. 

743.  The  Sign  of  ratio  is  the  colon  ( : ),  or  the  sign 
of  diyision  with  the  line  omitted. 

Thus,  the  ratio  of  9  to  3  is  expressed  9 : 3,  or  9-i-8,  or  in  the  form 
of  a  fraction  {,  and  is  read,  the  ratio  of  9  to  3,  or  9  diyided  by  3. 

744.  The  Terms  of  a  ratio  are  the  two  numbers 
#ompared. 

745.  The  Antecedent  k  the  first  term,  or  diyidend. 

746.  The  Consequent  is  the  second  term^  or  diyisor. 
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747.  The  Value  of  a  ratio  is  the  quotient  of  ihe  antece- 
dent divided  by  the  conseqnenl^  and  is  an  abstract  number. 

Thus,  in  the  ratio  $18 :  $6»  $18  and  $6  are  tbe  terms  of  the  ratio , 
$18  is  the  antecedent ;  $6  is  the  eonse^ent ;  and  3,  the  quotient  of 
$18  -i- 16»  is  the  value  of  the  ratio. 

748.  A  simple  Ratio  is  the  ratio  of  two  numbers ; 
as  10  : 5. 

749.  A  Compound  lUUio  k  the  ratio  oi  the 
products  of  the  corresponding  terms  of  two  or  more 
simple  ratios. 

Thus  the  ratio  oompoonded  of  the  simple  ratios, 
J  ;\^  (may  be  expressed  {  ^^^  (J;  J^;^^^^^^^^^ 

Or,  f  X  A  =  f  =  3  :  2. 

When  the  multiplication  is  performed  the  result  is  a  simple  ratio. 

750.  The  Medproeal  of  a  ratio  is  1  divided  by  the 
ratio  (196),  or  it  is  the  consequent  divided  by  the  ante- 
cedent. Thus  the  ratio  of  8  to  9  is  8 : 9,  or  f,  and  its 
reciprocal  is  ^, 

The  ratio  of  two  fractions  is  obtained  by  reducing  them  to  a 
common  denominator,  when  they  are  to  each  other  as  their  nume- 
rators (241). 

If  the  terms  of  a  ratio  are  denominate' numbers,  they  must  be 
reduced  to  the  same  unit  value. 

751.  From  the  preceding  definitions  and  illustrations 
are  deduced  the  following 

FoBMULAS. — 1.  The  Ratio  =  Antecedent  -4-  Consequent* 

2.  The  Consequent  =  Antecedent  -r-  Ratio. 
3«  ITie  Antecedent  =  Consequent  x  Ratio. 
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V5S«  Since  the  antecedent  is  a  diyidend,  and  the  con- 
sequent a  divisor,  any  change  in  either  or  both  of  the 
terms  of  a  ratio  will  affect  its  value  according  to  the  laws 
of  division  or  of  fractions  (300),  which  laws  become  the 

Gekebal  Pbinciples  of  Eatio. 

1.  Multiplying  the  antecedenL  OT )  ,,  ,^.  ,.     ^,        ,. 
_ .  . ,.  ^  ,:  ,  \  Multiplies  the  ratio. 
Dividing  the  consequent,          ) 

%.  Dividing  the  antecedent,  or      )  r^.  .-,     ^, 

,^  7^.  ,  .      ,7  ,       }  Divides  the  ratw. 

Multiplying  the  consequent,      \ 

3.  Multiplying  or  dividing  both  \  ^^^^  ^^  ^^^^^  ^J^ 

antecedent  and   consequent  r         . . 

iy  the  same  number,  - 

753.  These  principles  may  be  embraced  in  one 

GENERAL  LAW. 

A  change  in  the  antecedent  produces  a  like  change  in 
the  ratio ;  but  a  change  in  the  consequent  produces  an 
OPPOSITE  change  in  the  ratio. 

MXEMCISE8. 

754.  1.  Express  the  ratio  of  11  to  4  ;  of  16  to  2 ;  of  20 
to  e} ;  of  136  to  112;  of  9  lb.  to  27  lb.;  of  4^  bu.  to  9  bu. 

2.  Can  you  express  the  ratio  between  115  and  6  lb.? 
The  reason  ? 

3.  Indicate  the  ratio  of  18  to  20  in  ttoo  forms.  What 
are  the  terms  of  the  ratio  ?  The  antecedent  f  The  con- 
sequent f    The  kind  of  ratio  ?    The  valt^  of  the  ratio  ? 

In  like  manner  express^  analyze,  and  give  the  value, 

4.  Of  80  to  120 ;  of  12^  to  37^ ;  of  16^  to  |. 

.    ^.nx    .o      i»«  X     c       ^  2x27x42 
6.  Of  5.3  to  1.3;  of  I  to  A;  of  I2x4xl26' 
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6.  Tbfi  anteoedooajte  of  a  ratio  are  7  and  10^  and  tiiie 
consequents,  5  and  4,    What  is  the  yalue  of  the  ratio  ? 

7.  The  first  terms  of  a  ratio  are  18,  12,  and  30,  the 
second,  $4>  %  and  1&  What  is  the  kibd  of  ratio  ?  Es« 
press  in  three  forms.    Find  its  yalne  in  the  lowest  terms. 

Solve,  and  state  the  formula  applied  to  the  following : 

8.  The  consequent  is  3|,  the  antecedent  |{;  what  is 
the  ratio  ? 

9.  The  antecedent  bs  60,  the  ratio  7 ;  what  is  the  c<m- 
sequent  ? 

10.  The  consequent  is  16.12^,  the  ratio  || ;  what  is 
the  antecedent  ? 

11.  The  ratio  is  2|,  the  antecedent  ^  of  f ;  what  is  the 
consequent  ? 

12.  The  ratio  is  6,  the  consequent  1  wk.  3  da.  12  hr.; 
what  is  the  antecedent  ? 

13.  Express  the  ratio  of  120  to  80,  and  give  its  value 
in  the  lowest  terms. 

14.  Make  such  changes  in  the  last  example  as  will 
illustrate  Pbik.  1. 

Ilk  With  the  same  example,  illustrate  Psnir.  2» 

16.  Illustrate  bj  the  same  exsunple  Psin.  3. 

17.  Find  the  reciprocal  of  the  ratio  of  75  to  15. 

18.  Find  the  reciprocal  of  the  ratio  of  2  qi  1  pt.  to 
4  gaL  1  qt  1  pt. 

What  is  the  ratio 

19.  Of  40  bu.  4.5  pk.  to  25  bu.  2  pk.  1  qt. 

20.  Of  6  A.  HOP.  to  10  A.  60  P. 

21.  Of  25  lb.  11  oz.  4  pwt,  to  19  lb.  5  oz.  8  pwt 

33.  Of  l?i  to  t^. 
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755.  1.  What  is  the  ratio  of  4  to  »  ?    Of  6  to  1?    Of 
14to7?    Of21to3? 

2.  Find  two  nninbers  that  hare  the  same  quotient  as 
8-T-2.     As27-7-3.    Asl6^4.    As30^6.    As4-5-i. 

3.  Express  in  the  form  of  a  fraction  the  ratio  of  26  to 
13.     Of  32  to  8. 

4.  Express  in  both  forms  the  ratio  of  two  other  num- 
bers equal  to  the  ratio  of  10  to  2.    Of  15  to  5.    Of  12  to  3. 

5.  If  4  stamps  cost  12  cents,  what  wiU  20^  stamps  cost 
at  the  same  rate  ? 

6.  What  number  diyided  by  12,  gives  tiie  same  quo- 
tient as  20^-4? 

7.  What  number  has  the  same  ratio  to  12,  that  20  has 
to4? 

8.  To  what  number  has  48  the  same  ratio  that  80  has 
to  5?    That  24  has  to  3 ? 

9.  The  ratio  of  20  to  5  is  the  same  as  the  ratio  of  what 
number  to  4?    To  6?    ToSJ?    To  6 J? 

10.  The  ratio  of  45  to  9  is  the  same  as  the  ratio  of  15 
to  what  number  ?    Of  30  to  what  number  ? 

11.  28  is  to  7  as  8  is  to  what  number  ? 

12.  56  is  to  8  as  what  number  is  to  5  ? 

13.  63  -^  what  numb^  equals  the  ratio  of  36  to  4? 
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DEFINITIONS. 

756.  A  Prapartian  is  an  equation  in  which  each 
member  is  a  ratio ;  or  it  is  an  equality  of  ratios. 

757.  The  equality  of  the  two  ratios  may  be  indicated 
by  the  sign  =  or  by  the  double  colon  : : 

Thas,  we  maj  indicate  that  the  ratio  of  8  to  4  is  equal  to  tliat  of 
6  to  3,  in  anj  of  the  following  ways : 

8:4  =  6:8,         8:4::6:8,        7  =  5,         8-8-4  =  6-1-3. 

This  proportion,  in  any  of  its  forms,  is  read,  TJie  ratio  of  8  to  4*9 
equal  to  the  ratio  of  6  to  3,  or,  8  is  to  4  ae  6  is  to  S. 

768.  Since  each  ratio  consists  of  two  terms,  every  pro- 
portion must  consist  of  at  least  four  terms.  Each  ratio  is 
called  a  Couplet,  and  each  term  is  called  a  Proportional. 

759.  The  Antecedents  of  a  proportion  are  the  first 
and  third  terms,  that  is,  the  antecedents  of  its  ratios. 

760.  The  Consequents  are  the  second  and  fourth 
terms,  or  the  consequents  of  its  ratios. 

761.  The  Extremes  are  the  first  and  fourth  terms. 
763.  The  Means  are  the  second  and  third  terms. 

In  the  proportion  8  :  4  : :  10  : 5,  8, 4, 10,  and  5  are  the  propor- 
tionals; 8  : 4  is  the  first  couplet,  10  :  6  the  second  couplet ;  8  and  10 
are  the  antecedents,  4  and  5  are  the  consequents  ;  8  and  5  are  the  ex- 
tremes, 4  and  10  are  the  means. 

Three  numbers  are  proportional,  when  the  ratio  of  the  first  to  the 
second  is  equal  to  the  ratio  of  the  second  to  the  third.  Thus  the 
numbers  4,  10,  and  25  are  proportional,  since  4  :  10  =  10  :  25;  the 
ratio  of  each  couplet  being  f . 

When  three  numbers  are  proportional,  the  second  term  is  called 
a  Mean  Proportional  between  the  other  two. 
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The  pr(^K>rtioii    8  : 4  ::  10 :  5    maj  be  expressed  thus,  f  =  V 

(757).    Redacing  these  fiactioiiB  to  equivident  ones  having  a  com* 

.         .    ^      8x5      10x4 
mon  danonnnator,  -^  =  -g^-. 

Since  these  fractions  are  eqnal,  and  have  a  common  denominator, 
their  numerators  are  equal,  or  8  x  5  =  10  x  4. 

763.  Principles. — 1.  The  product  of  the  extremes  of 
a  proportion  is  equal  to  the  product  of  the  means. 

2.  The  product  of  the  extremes  divided  by  either  mean 
will  give  the  other  mean. 

3.  The  product  of  the  means  divided  by  either  extreme 
will  give  the  other  extreme. 

BxmtciaBa. 

764.  1.  The  ratio  of  4  to  10  is  equal  to  the  ratio  of  6 
to  15.    Express  the  proportion  in  all  its  forms  (767). 

DriU  Exercise. — ^How  manj  terms  has  a  proportion  7  What  are 
they  called  ?    How  many  ratios  ?    What  are  they  called  ? 

Name  the  proportionals  in  example  1 ;  the  couplets  ;  the  ante- 
cedents ;  the  consequents ;  the  extremes ;  the  means.  What  is  the 
product  of  the  extremes?  Of  the  means?  What  is  the  dividend 
of  the  first  ratio  ?  The  divisor  of  the  second  ratio  ?  The  divisor 
of  the  first  ratio  ?  The  dividend  of  the  second  ratio  ?  In  the  frac- 
tional form  what  are  the  numerators  ?    The  denominators  ? 

2.  The  ratio  of  6  to  15  equals  the  ratio  of  8  to  20. 

3.  The  ratio  of  4^  to  18  equals  the  ratio  of  6  to  24. 
Change  to  the  form  of  equations  by  Pein.  1 : 


4.  12: 1728::  1:144. 
6.  2i  :  17  ::  20  :  143^. 


6.  27.03  :  9.01 : :  16.05  :  5.35. 

7.  f  :  "T  •  •  i  •  TT' 

8.  The  extremes  are  15  and  48,  and  one  of  the  means 
is  10.    Find  the  other  mean. 

9.  T£e  means  are  25  and  75,  and  one  of  the  extremei 
\8  12^.    Find  the  other  extreme. 
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Hie  mpdi^i,  m  emitted  ««m  ia  a  yftq^ortto^  or  Ib  an  opcncfimi, 

Find  the  term  omitted  in  each  iof  ilie  fdlowing  {osof 
P^)^onj3: 

17.  4^7d.:ar7d. ::  Mf  :t27.25. 
la  a? :  9.01 : :  ^6.05  :  6.36. 

19.  |yd.;^yd.:;||;,|6?.06^ 

20.  ^:|::^:|. 

21.  x:^^::^:l^. 

22.  7.6:18  ::  «  oz. :  7^"^  os. 


11.  8:62::20:n;; 

12.  12:  a:::  1:144. 

13.  a?:  20::  120:60. 

14.  $80: 14::  a;:  4 
16.  2.6  :  62.6  : :  6  :  x. 
16.  $175.35  :|»::i:f 


SIMPLE   PBOPOKHON. 

765,  A  Simple  ^^fportipn  is  an  expression  of 
(Dqnality  betif-een  two  simple  ratios.  It  is  nse4  to  «olye 
problems  of  which  three  terms  are  given,  and  the  fourth 
is  required. 

Of  the  three  f^rea  namlMftB,  two  most  wAynjB  be  of  tbe  aa^ 
kind ;  and  the  Mrti,  of  the  same  }^pd  lui  the  require^  term, 

766.  A  Sioitement  is  tiie  lurangem^t  of  these 
terms  in  ^ihe  form  of  a  proportion. 

WniTTBlf    BXBM018X8, 

767«  1.  If  4  tons  of  coal  cost  124,  what  will  ]l>e  the 
cost  of  12  tons  at  the  same  rate  ? 


STATl^aBRT. 

4T.:12T.::$24:$a? 


OFBRATION. 

~    -4  = 


12x24-f-4  =  |72 

Or  BT  CAKCXLLATIQlf. 
12  X^4« 


%9 


=  $72 


Akaltbis.— Since  4  tons  and  12 
tons  haye  the  eame  onit  valne,  thej 
can  be  ctHnpared,  and  will  torn  one 
couplet  of  th9  piiiqpK)rti09« 

For  the  samie  rei^son  |24  the  cost 
of  4  tons,  and  %x  the  cost  of  12  tons, 
will  form  the  other  conjdet. 

T&en  h7PBai.8,  $a;s=24xld-i-4 

=  172. 


PB  o  roMfm  O  JT .  TOl 

Pboof.-— 4  X  73=13  X  34  (763^  I^Rm.  1.)  In  practice,  that  numbci 
which  is  of  the  same  nnit  value  as  I9ie  required  term,  is  generally 
made  the  antecedent  Qf  the  second  couplet  or  third  term-of  the  pro- 
portion, and  the  required  term ,  a;,  the  fourth  term.  The  terms  of  th^) 
first  couplet  are  so  arranged  as  to  have  the  tame  ratio  to  each  other, 
as  the  terms  of  the  second  couplet  have  to  each  other,  m/^fich  is 
easily  iletermined  by  jnsppction.  Xhe  product  of  4^  meaoM  19  «nd 
34,  divided  by  the  given  extreme  4,  gives  the  other  extreme^  or 
required  term,  $73.    (7«S,  Prin.  3.) 

Dritl  exercieee  Tike  the  following,  will  soon  make  the  pupil 
familiar  With  the  principles  and  operations  of  proportion, 

2.  If  4  horses  eat  12  bushels  of  oats  in  a  gi^en  time, 
b^w  numy  boslu^  will  ^  hemses  eat  in  i^  same  time  I 

In  this  examjfle,  What  two  numt)ers  have  the  same  unit  value  ? 
What  do  they  form  ?  What  is  "die  4e»<Hnnstiim'cf  4^  tfaifd  tenttt 
Of  the  required  term  ?  What  is  the  antecedent  of  t^  second 
couplet?  From  the  conditions  of  the  question,  is  the  consequent 
of  the  second  couplet  or  required  term,  greater  or  less  than  the 
antecedent  ?  If  greater,  how  must  the  antecedent  and  consequent 
of  the  first  couplet  compass  with  etch  «ther  ?  If  less,  ho«r  com- 
pare ?  What  is  the  ratio  of  the  first  couplet  ?  Why  not  30  to  4  ? 
Make  the  statement.    How  Is  the  required  term  found  ? 

3.  BE  96  cords  of  wood  cost  $240,  what  will  40  cords  cost? 

4.  If  20  lb*  of  Bngar  cost  $1j80,  :6nd  the  cost  of  45  lb. 
IL  If  1^  tm.  ef  wheat  make  4  barrds<)£  flottr^  how  many 

barrels  will  200  hu.  make  ? 

BlJL£,'^L  3ta3ce  the  Matmwnt  so  tkat  twB  af  4k$  j/iven 
numbers  which  ure  ef  the  same  unU  vcUtce,  ehail  form  tlhs 
first  couplet  of  the  proportion^  and  have  a  ratio  equal  to 
the  ratio  of  the  Oiird  given  term  to  the  required  term. 

IL  Divide  the  product  of  the  weans  ly  the  given  extreme, 
mnd  the  quotient  will  ie  the  nmmier  required. 
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CAUSE  AND   EFFBCrr. 

768.  The  terms  of  a  proportion  liaye  not  only  the 
relationi  of  magnitude^  but  also  the  relatkms  of  eoMm 
and  effect* 

Erery  problem  in  proportion  may  be  considered  as  i 
comparison  of  t%oo  causes  and  tioo  effects. 

Thiu,  if  4  tons  as  a  eatue  will  bring  when  sold,  $24  as  an  <|M, 
Id  ions  as  a  eauu  will  bring  $72  as  an  effect.  Or,  if  6  horaoi  aa  a 
eauH  draw  10  tons  as  an  effect,  0  boises  as  a  eaute  will  draw  15 
tons  as  an  ^cct, 

760.  Sinoe  like  causes  produce  like  effects,  the  ratio 
of  two  like  causes  equals  the  ratio  of  two  like  effects  pro- 
duced by  these  causes.    Henc^ 

1st  cause :  2d  cause  : :  1st  effect :  2d  effect 

WBITTEX     EXBBCI8B8. 

770.  1.  If  8  men  earn  $82  in  one  week,  how  much  will 
15  men  earn  at  the  same  rate,  in  the  same  time  ? 

STATEMENT.  ANALYSIS. — In  thlS  eX- 

lit  cante.         8d  csubo.     let  effect.  Sd  effect    ample  an  effect  is  required. 

8  men  :  15  men  : :  $32  :  $x       The  first  cause  is  8  men, 
^•«.«  .m«o«  til©  second  cause  15  men, 

OPERATION.  • 

and  since  they  are  like 

$^  =  15  X  32-7-8  =  $60  causes  they  can  be  com- 
pared. 
The  effect  of  the  first  canse  is  $82  earned,  the  effect  of  the  second 
cause  is  $x  earned,  or  the  required  term.  Sinoe  like  effects  have 
the  same  ratio  as  their  causes  (709)»  the  causes  may  form  the 
first  couplet,  and  the  effects  the  second  couplet  of  the  proportion. 
The  required  term  is  readily  obtained  by  (763)  8). 

2.  If  20  bushels  of  wheat  produce  6  barrels  of  flour, 
h^w  mnjiy  bushels  will  be  required  to  produce  24  barrels  f 
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STATEMENT.  AkALTSIS.— In  this  OX- 

1st  cause.  Sd  caose.  Ist  effect  9d  effect,  ample  a  cause  is  required. 
20  bu.  :  a;  bu.  : :  6  bbl.  :  24  bbL         The  first  cause  is  20  bu., 

the  second  cause  is  x  bu. 

OPERATION.  ^  ^^  reqwred  twrn. 

a?  bu.  =  20x24-7-6  =  80  bu.  The  effect  of  the  first 

cause  is  6  bbl.  of  flour, 
the  effect  of  the  second  cause  is  24  bbl.  of  flour.  Since  like  causes 
haye  the  same  ratio  as  their  effects  (760),  the  statement  is  made 
as  in  Ex.  1,  and  the  required  term  found  hy  (763,  2). 

3.  If  5  hoa*sea  consume  10  toBB  of  hay  iu  8  mo.,  how 

many  horses  will  consume  18  tons  in  the  same  tune  ? 

DriU  Exercise, — ^In  this  example,  what  is  the  first  cause  ?  The 
second  cause?  The  first  effect?  The  second  effect?  Is  the  re- 
quired term  a  cause  or  an  effect?  A  mean  or  an  extreme  ?  What 
is  the  first  couplet?  What,  the  second?  Make  the  statement. 
How  is  the  required  term  found  ? 

4.  If  8  ywds  of  cloth  cost  $6,  how  many  y^rds  can  be 
bought  for  $75  ? 

6.  How  many  men  will  be  required  to  build  32  rods  of 
wall  in  the  same  time  that  5  men  can  build  10  rods  P 

EuLE. — I.  Arrange  the  terms  in  the  statement  so  that 
the  ratio  of  the  causes  which  form  the  first  couplet^  shall 
equal  the  ratio  of  the  effects  which  form  the  second  coupUt, 
putting  X  in  the  place  of  the  required  tenn, 

II.  If  the  required  term  be  an  extreme,  divide  the  pro^ 
duct  of  the  means  by  the  given  extreme;  if  the  required 
term  be  a  mean,  divide  the  product  of  the  extremes  by  the 

given  mean. 

To  shorten  the  operation,  equal  factors  in  the  first  and  second^  or 
in  the  first  and  third  terms  may  be  canceled* 

Solve  the  following  by  either  of  the  foregoing  methods : 
6.   If  5  sheep  can  be  bought  for  $20*75,  how  many 
sheep  can  be  bought  for  $398.40  7 
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7.  When  W  barrels  of  flour  cost  fltf.SO;  what  will  be 
the  cost  of  476  barrels  of  flour? 

8.  If  a  laikoad  train  run  30  miles  in  50  min.^  in  what 
time  mil-  it  rmn  2%^  miks  ? 

9.  How  many  bushels  of  peaches  can  be  purchased"  fbr" 
$4MMr  if  8  bushels,  cost  $10^4? 

Kk  If  n  h^ras  tmvd  12  milesdn  1  h&  S6  mia.^  horn  far,, 
at  the  same  rate,  will  he  travel  in  IS-lKnu^? 

11.  How  many  days  will- 13^  men  require  to  de  a  piece 
of  work,  that  95^  men  ca«  do  in  71-  days  ? 

12.  If  f  of  an  acre  of  land  cost  t9%  w^at  will  45f  acres 
cost? 

13.  At  the  rate  of  72  yards  for  £44  16s.,  how  many 
yards  of  cloth  can  be  bought  for  £5  12at.? 

14.  If  1^  of  a«  barrel  of  cidef<  cost,  ^^^^  what  is  the  cost 
of  f  of  a  barrel  ? 

W.  If.  the  annual  rent  ol  35  A.  90  P.  is- (28450;  how 
much  la&id  can  be  rented,  for.  $374.70? 

16.  What,  will  87.5  yd.  of  cloth  cost,  if  If  yd.  cost  $1.26  ? 

17«  If  by,  selling  $5000  worth. of  dry  goods^  a  m^chant 
gW^  $45^25^.  what  amountrmust  he  sell  to  gain  $1000? 

18.  Bought  coal  at  $4»48.>  per  long,  ton^  and  sold  it  at 
t7^  per  diori  ton.     What  was  the  gain  per  ton  ? 

19.  What  will  be  tiie  cost  of  a  pile  of  wood  80  ft  long>. 
4  ft.  wider  4  ft^  high>.if  a  pile  18  fi;.^long,,  4  ft  wide^  d  ft 
high  cost  $30.24  ? 

20.  If  3iS  btt»  of.  wbeat  are  bought  for  $44:50^  and  sold 
for  $53.50,  what  is  gained' <m  480  bu;  at  i^  same  rate  ? 

21.  If  a  business  yidd  $700  net  profits  in  1  yn  8  mo^in 
Whi^time  will  the  same  business  yield- $1050  prafit»? 


FBOPOBTIOSr.  SWIr 

COMPOUND    PROPORTION. 

Til.  A  Cmnpound  PtoparU&tik  \A0xt  eipmsion 
of  equality  between  two  ratios,  one  or  botb  of  wbioh  are^ 
compound* 

All  the  terms  6f  every  problem  in  eompOYuid  proportion  AppeAr 
In  empkU,  except  &ne,  sndtbki  iffiilWalyB  of  the  flnae  ifnitvahra'as 
the  required  term. 

The  order  of  the  ratioe,  and  of  the  terms  composing  liie  latlofl^  is- 
the  same  as  in  simple  proportion. 

^X'ltrBW  BXMfnciams, 

Tt2.  1.  n  18  men  build  126  rd.  of  wall  in  60  da.,^ 
working  10  hr.  a  day,  how  many  rods  will  6  men  build  in 
110  da.,  working  12  hr.  a  dayf^ 

81ATB1CKNT.  Of, 

18  men    :     6  men    \      ^4,.  ^^^m.        ^^ 
60  days    :  110  days    V::126:a;  ^U 

lOr  hours:    12  hours)  M 


OFERATIOir. 

11  4^ 

t     5 


H 


nj" 


it 


462 


92|=ra?rd. 


Anai<T8IS.-^AU  the  terms  in  this  example  appear  in  couplets,  ex- 
#ept  126  rods,  which  is  of  the  same  unit  value  as  the  required  term, 
and  is  made  the  third  term  of  the  proportion,  and  x  rods,  the  fonrth. 

The  required  numher  of  rods  depends  upon  three  conditions :  1st, 
the  number  of  men  employed ;  2d,  the  number  of  days  thej  work ; 
and  8d,  the  number  of  hours  thej  work  each  day. 

CkHudder  each  condition  separately,  and  arrange  the  terms  of  the 
same  unit  value  in  couplets,  and  make  the  statement  as  in  rimplo 
proportion  (7^7).    Then  find  the  required  term  by  (763,  8). 
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2.  If  20  horses  consume  36  tons  of  liay  in  9  mo.^  how 
many  tons  will  12  horses  coi^ume  in  18  months? 

DfiU  Exerdm. — ^In  this  example,  what  \»  tbe  dmominattoi  of 
the  required  term  ?  What  given  numher  has  the  same  unit  valne  T 
What  will  he  the  third  term  of  the  proportion?  The  fourth? 
How  many  couplets  are  there  ?  Name  them.  What  kind  of  a  ratio 
do  they  form?  How  is  the  antecedent  and  ooDsequfioit  of  each 
couplet  determined  ?  How  is  a  onnpound  ratio  reduced  to  a  simple 
one?  Make  the  statement.  Is  the  required  term  a  mean  or  an 
extreme?    How  is  it  found ?    (763,8.) 

3.  If  $320  win  pay  the  board  of  4  persons  for  8  weeks, 
for  how  many  weeks  will  $800  pay  the  board  of  15 
persons? 

4.  If  a  man  walk  192  miles  in  6  days,  walking  8  hr.  a 
day,  how  far  can  he  walk  in  18  days,  walking  6  hr.  a  day? 

5.  If  6  laborers  can  dig  a  ditch  34  yards  long  in  10 
days,  how  many  days  will  20  laborers  require  to  dig  a 
ditch  170  yards  long? 

EuLE. — L  Form  each  couplet  of  the  compound  ratio 
from  tlie  numbers  given,  by  comparing  those  which  are  of 
the  same  unit  value,  arranging  the  terms  of  each  in  respect 
to  the  third  term  of  the  proportion,  as  if  it  were  the  first 
couplet  of  a  simple  proportion.    (767.) 

n.  Divide  the  product  of  the  second  and  third  terms  by 
the  product  of  the  first  terms,  the  quotient  will  be  the  num 
5er  required. 

The  same  preparation  of  the  terms  hj  reduction  is  to  he  observed 
as  in  simple  proportion. 

When  possible,  shorten  the  operation  by  cancellation.  When 
the  vertical  line  is  used,  write  the  factors  of  the  dividend  on  the 
right,  and  the  fac|)ors  of  the  divisor  with  x  on  the  left. 
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CAUSE    AND    EFFECT. 

YYS*  If  we  regard  the  conditions  of  each  problem  as 
the  comparison  of  two  causes  and  tim  effects^  the  com- 
pound proportion  will  consist  of  two  ratios,  one  or  both 
of  which  may  be  compound,  and  the  required  term  will 
be  either  a  simple  cause,  or  effect,  or  a  single  element  of  a 
compound  cause,  or  effect. 


WBITTBN    BXBBClSBa. 

T3f4,  1.  If  8  men  earn  1320  in  8  days,  how  much  will 
12  men  earn  in  4  days  ? 


Iflt  CUM. 

8  men  : 
8  days  : 


STATEMENT. 
Mcaose. 

lament..  ^^^ 


Or, 


4  days )  *  • 


OFEEATIOK.. 

122<4xW0i 


%x 


12 
4 


$240 


Analysis.  — 
In  this  example 
the  first  oaase  is 
8  men  at  work  8 
days,  the  second 
cause  is  12  men 
at  work  4  days ; 
the  two  form  a 
compound  ratia 


The  effect  of  the  first  cause  is  $820  earned,  the  effect  of  the  sec- 
ond cause  is  %x  earned,  and  is  the  required  term ;  the  two  effects 
form  a  simple  ratio. 

The  value  of  the  required  term  depends  upon  tvx^  conditions: 
1st,  the  number  of  men  at  work ;  2d,  the  number  of  days  they  work. 
Consider  each  condition  separately,  and  arrange  the  terms  of  the 
same  unit  value  in  couplets,  and  make  a  statement  in  the  same  man- 
ner as  in  simple  proportion.  The  required  term  being  an  ex^reme^ 
is  found  by  (763,  8). 

2.  If  it  cost  $41.25  to  pave  a  sidewalk  5  ft.  wide  and 
75  ft.  long,  what  will  it  cost  to  pave  a  similar  walk  8  ft 
wide  and  566  ft.  long  ? 


ii6  PROPOBtlOK.- 

3.  How  many  days  will  21  men  require  to  dig  a  ditch 
80  ft  long,  3  ft.  wide,  and  S  ft.  deep,  if  7  men  can  d^  a 
ditch  60  ft.  long,  8  ft.  widei,  and  6  tL  deej^,  m  13  d9p? 

Or, 
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Analybib. — ^In  this  example  the  causes  and  the  effects  each  f6nn 
a  oompoand  ratio.  The  required  term  is  an  element  of  the  second 
oanse  and  a  mean,  Henee  divide  the  prodact  of  the  extremes  by 
l^e  prodact  of  .the  giyen  means,  and  the  qnotiesit  is  Hie  ret^iflred' 
iBiotor  or  torm,  2f  da.  (763,  2). 

4.  If  4  hcHTses  consume  48  bushels  of  oats  in  12  days, 
how  many  bushels  will  20  horses  consume  in  8  weeks  ? 

BuLE. — I.  Of  the  given  nurhieri^  select  those  tohioh  eoti' 
stUute  the  causes^  arid  those  which  constitute  the  effects^ 
and  arrange  them  in  couplets  as  in  simple  catise  and  effect , 
putting  X  in  the  place  of  the  required  term. 

II.  If  the  required  term^  x,  be  an  extretne,  divide  the 
product  of  the  means  by  the  product  of  tlie  given  extremes; 
if  X  be  a  meauy  divide  the  product  of  the  extremes-  by  the 
product  of  the  given  means;  the  quotient  wiU  be  the  re- 
quired term. 

Solve  the  following  by  either  of  thfe  foregoing  meliiods : 

5.  What  sum  of  money  will  produce  ^300  in  8  mo.^  if 
$800  produce  170  in  15  months  ? 


i.  H  20  mwM  oi  pa^pei*  rirfe  I'eqttii^ed  to  ptitd  800  copies 
of  a  book  containing  230  pageff  eacif,  ^  line^  dfi  a^  paig^. 
How  many  reams  are  required  to  print  3000  copiefS  of 
*00  pages  each,  35  lines  on  a  pagd  ? 

7.  If  10  men  can  cut  46  cords  of  wood  in  18  da.,  work- 
ing 10  hr.  a  day,  how  many  coi*ds  can  40  men  cut  in 
24  da., worirfng  9  hr.  a  day  ? 

8.  What  is  the  cost  of  36^  yards  of  cloth  If  yd.  wide, 
if  2}  yards  If  yd.  wide,  cost  $3.37f  ? 

9.  A  contractor  employs  45  men  to  complefe  a^  ^ork 
in  3  months ;  what  additional  numbfer  of  men  must  he 
employ;  to  complete  the  work  in  2f  months  ? 

10.  If  a  vat  16^  ft  long,  7  ft.  wide,  and  15  ft.  djeep 
holds  384  barrels,  how  many  barrels  will  a  yat  17f  ft. 
long,  10|  ft  wide,  and  13  ft.  deep  hold  ? 

11.  What  is  the  weight  of  a  block  of  granite  8  ft.  long, 

4  ft  wide,  and  10*  in.  thick,  if  a  sindlar  block  10  ft.  long, 

5  ft.  wide,  and  16  in.  thick,  weigh  6200  pounds  ? 

12.  If  it  cost  $15  to  carry  20  tons  If  miles,  what  will 
it  cost  to  carry  400  tons  f  of  a  mile  ? 

13.  If  it  take  13500  bricks  to  build  a  waU  200  ft.  long, 
20  ft  high,  and  16  in.  thick,  each  brick  being  8  in.  long, 

4  in.  wide,  and  2  in.  thick,  how  many  bricks  10  in.  long, 

5  in.  wide,  3f  in.  thick,  will  be  required  tb  ttiild  a  wall 
600  ft  long,  24  ft  high,  and  20  ft  thick  ? 

14.  What  will  15  hogsheads  of  molassfes  cost,  if  28| 
gallons  cost  $7 J? 

15.  At  6fd.  for  I J  yards  of  cotton  cloth,  how  many 
yards  can  Be  bought  fbr  £10  6b.  8d.  ? 

1^.  If  $750  gain  1202.50  in  4  yr.  6  mo.,  what  siun  will 
gain  $155.52  in  1  yr.  6  mo.  f 


400  PBOPOBTIOK. 

17.  In  what  time  can  60  men  do  a  piece  of  work  thai 
15  men  can  do  in  20  days  ? 

18.  If  2^^  yd.  of  cloth  6  quarters  wide  can  be  made  from 
1  lb.  12  oz.  of  wool,  how  many  yards  of  cloth  4  quarters 
wide  can  be  made  from  70  lb.  of  wool  ? 

19.  If  the  use  of  $300  for  1  yr.  8  mo.  is  worth  $30,  how 
long,  at  the  same  rate^  may  $210.25  be  retained  to  be 
worth  $42,891? 

20.  A  farmer  has  hay  worth  $18  a  ton,  and  a  merdiant 
has  flour  worth  $10  a  barreL  If  the  farmer  ask  $21  for 
his  hay,  what  should  the  merchant  ask  for  his  flour? 

21.  How  many  men  will  be  required  to  dig  a  cellar 
45  ft  long,  34.6  ft.  wide,  and  12.3  ft.  deep,  in  12  da.  of 
8.2  hr.  each,  if  6  men  can  dig  a  similar  one  22.5  ft.  long, 
17.3  ft.  wide,  and  10.25  ft.  deep,  in  3  da.  of  10.25  hr.  each  ? 

22.  If  a  bin  8  ft  long,  4^  ft,  wide,  and  2^  ft  deep, 
hold  67J  bu.,  how  deep  must  another  bin  be  made,  that  is 
18  ft  long  and  3|  ft  wide,  to  hold  450  bu.  ? 

23.  What  will  120  lb.  of  coffee  cost,  if  10  lb.  of  sugar 
cost  $1.25,  and  16  lb.  of  sugar  are  worth  5  lb.  of  coffee? 

24.  Two  men  have  each  a  farm.  A's  farm  is  worth 
$48.75,  and  B's  $43^;  but  in  trading  A  values  his  at  $60 
an  acre.     What  value  should  B  put  upon  his  ? 

25.  If  6  men  in  4  mo.,  working  26  da.  for  a  month, 
and  12  hr.  a  day,  can  set  the  type  for  24  books  of  300  pp. 
each,  60  lines  to  the  page,  12  words  to  the  line,  and  an 
average  of  6  letters  to  the  word,  in  how  many  months  of 
24  da.  each,  and  10  hr.  a  day,  can  8  men  and  4  boys  set 
the  type  for  10  books  of  240  pp.  each,  52  lines  to  the 
page,  16  words  to  the  line,  and  8  letters  to  the  word,  2 
boys  doing  as  much  as  1  man  ? 


OBAIi     EXEBCI8JE8, 

775.  1.  If  John  has  10  marbles,  WilKam  15  marbles, 
and  Charles  25  marbles,  what  part  of  the  whole  has  each  ? 

2.  Two  men  botight  a  barrel  of  flour  for  19,  the  first 
paying  $4  and  the  second  15.  What  part  of  the  flour 
belongs  to  each  ? 

3.  Three  men  bought  108  sheep,  and  as  often  as  the 
first  paid  $3,  the  second  paid  $4,  and  the  third  $5.  How 
many  sheep  should  each  receive  ? 

4.  If  $45  be  divided  between  two  persons,  so  that  of 
every  $5,  one  receives  $2,  and  the  other  $3,  how  many 
dollars  does  each  receive  ? 

5.  Two  men  hired  a  pasture  for  $36 ;  one  put  in  % 
horses  for  3  weeks,  the  other  3  hoi^es  for  4  weeks.  What 
should  each  pay? 

DEFINITIONS. 

776.  Partnership  is  the  association  of  two  or  more 
persons  under  a  certain  name,  for  the  transaction  of  busi- 
ness with  an  agreement  to  share  the  gains  and  losses. 

777.  A  Firm^  Company  or  Mouse  is  any  par- 
ticular partnership  association. 

778.  The  Capital  is  the  money  or  property  invested 
by  the  partners,  called  also  InvwtmmU  or  Joint'Siook^ 
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770.  The  Resources  of  a  firm  are  the  amoimts  due 
it,  together  witii  the  property  of  all  kinds  belonging  to 
it;  called  also  Assete^  or  Effwts. 

780.  ^e  Id^iHUes  of  a  firm  tm  its  ifeMr. 

781.  The  Ket  dipltal  is  Hke  excess  ^  resonroes 
oyer  liabilities: 

782*  To  apportion  gado»  or  losii^  aecondiiif  to 
eapital  invest^cl. 

1.  A  and  B  engage  in  tnde ;  A  furnishes  $400  capital^ 
B  $fiOa    Tbejgain  tSSO ;  wh^  is  the  pciofit  ef  each? 

IsT  OFEBATIOK.    (By  Fraetioiu.) 
$400,  A.'8  investment  =  ^f^  »  f  of  the  whole  capital. 
600,  R'fl  ''  ==  tVWV  =?  t    "  *' 


$1000,  whole      " 

$250  X  I  =  $100,  A/s  share  of  the  i^aiq. 
$250  X  t  =  $150,  B/8     " 

2d  OPERATION.    (By  Proportion.) 
$1000  (whole  cap.)  :  $400  (A/s  Inv.)  : :  $250  (whole  gain)  :  A/s  share. 
$1000  (Whplecap.) ;  $600  (B.'s  hrr.)  : :  $250  (whole  gaii^  :  B.'8  share. 

8d  OPBRATKfS.    {By  PereetUaye,) 

$250  gain  is  ^Aftr  =  ^^  ^^  ^^^  whole  eaf^tia. 

$400  X  .25  =  $100.  A.'8gain;  $600  x  .25  =  $150,  B.'8gain. 

ANAJjYSi8,^l8t  Method)  Skiee  $400,  A.Vi  investment,  is  ^f^, 
or  f ,  of  the  whole  capitoJ,  he  is  entitle^  to  {  of  the  ^gain,  or  $100 ; 
and  B  is  entitled  to  f  of  the  gai^,  or  $150. 

f^d  Method.  The  ratio  of  $1000,  the  whole  capital,  to  $^0,  A.'a 
investment,  is  eqnal  to  the  ratio  of  $250,  the  whole  gain,  to  A.'« 
share  of  the  gain.    Hence  the  proportions,  etc. 

Sd  Method,  Since  the  gain  is  25%  of  the  whole  capital,  «ach 
partner  is  entitled  to  25  %  of  his  investment  as  his  share  of  the  gain. 

The  third  method  (by  dividend)  is  that  g^^raUy  adopted  hyjoint* 
stock  compsaiofl  haitog  wam&t(m»  shMfihoidea. 


3.  M  HbeeJiA  of  tbe  year,  !S(ottoii>  Simlh  &  Go.  take 
m  0/^omkt  of  stoek>  and  fiiid  tiie  Afldouat  of  mensbimdifie, 
as  p^  inTontofy^  to  be  18409^  aafih  (m)iaBd>  $4SfiO ;  Aq^^ 
from  j^midiy  pers(»i8^  .15373.  Their  46bt8  are  foniid  to 
amoaiit  to  liSlSS..  <3.  Horton's  inyegtm^t  in  the  bnjsi- 
ness  is  $5,000 ;  R  Smith's,  $4000 ;  mi  0.  Woo^w^X 
$2000.  Make  a  statement  showing  the  resources,  lia- 
bilities, net  capital,  and  net  gain :  and  find  each  part- 
ner's share  of  the  gain. 

MesaureeSm 

Mdse.  as  per  inyentoiT;, (8400 

Oaslionhand, 4850 

Df^  due  the  $im^    ......      0978 


fl80^ 


lAabiiMes. 


Debts  djie  to  sundry  persons;  .......        4228 

Net  capital,     ....    $14300 

Investfnents, 

8.  liTorton^ $5000 

R.  Smith, 4000 

0.  Woodwitfd, BQOO 

Total  investments, f  11000 

Notgain, ^800 

B.  Norton's  functional  part,  ff^  =  A  o^  $8800  =  $1500 
R.  Smith's         "  «     iV5«fe  =  Aof$8800  =  $1200 

0.  Woodward's  -  •*     ^fiftft  =  A  of  $8800  =  $  WO 

PsoOf  .-r415P0  +  ^900  4-  $apO  =r  $11800,  tot#l  giOp. 
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Bulb  1.  Mnd  what  fradumdl  pari  each  pofinef^s  In- 
veetment  is  of  the  whoU  capitaly  aTid  take  such  pari  of  ike 
whole  gain  or  loss  for  his  ^areofthe  gain  or  loss.    Or, 

2.  State  by  proportion^  as  the  whole  capital  is  to  each 
partner's  ittvestmenty  respectively^  so  is  the  whole  gain  or 
loss  to  each  partner's  share  of  the  gain  or  loss.    Or, 

3.  Find  what  per  cent  the  gain  or  loss  is  of  the  whole 
capital^  and  take  that  per  cent,  of  each  partner's  invest- 
ment for  his  share  of  the  gain  or  loss,  respectively. 

3.  A  furnishes  $4000,  B,  12700,  and  0,  $2300,  to  pur- 
chase a  house,  which  they  rent  for  $720.  What  is  each 
one's  share  of  the  rent  ? 

4.  Four  persons  rent  a  farm  of  230  A.  64  P.  at  $7^  an 
acre.  A  puts  in  288  sheep,  B,  320  sheep,  C,  384  sheep, 
and  D,  648  sheep ;  what  rent  ought  each  to  pay? 

5.  Prime  &  Go.  fail  in  business;  their  liabilities 
amount  to  $22000 ;  their  available  resources  to  $8800. 
They  owe  A  $4275,  and  B  $2175.50 :  what  will  each  of 
these  creditors  receive? 

6.  Four  persons  engage  in  manu&cturing,  and  invest 
jointly  $22500.  At  the  expiration  of  a  certain  time,  A's 
share  of  the  gain  is  $2000,  B's  $2800.75,  C's  $1685.25, 
and  D's  $1014.    How  much  capital  did  each  put  in  ? 

7.  An  estate  worth  $10927.60  is  divided  between  two 
heirs  so  that  one  receives  \  more  than  the  other.  What 
does  each  receive  ? 

8.  Three  persons  engage  in  the  lumber  trade  with  a 
joint  capital  of  $37680.  A  puts  in  $6  as  often  as  B  puts 
in  $10,  and  as  often  as  0  puts  in  $14  Their  annual  gain 
ia  equal  to  Cs  stock.    What  is  each  partner's  gainf 
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9.  Ames,  Lyon  &  Co.  close  business  in  the  following 
condition :  notes  due  the  firm  to  the  amount  of  fe^4843.75, 
cash  in  hand,  $42375.80,  due  on  account,  (26500,  mer- 
chandise per  inventory,  1175840.  Notes  against  the 
firm,  $14058.75,  due  from  the  firm  on  account,  $12375.80. 
Ames  invested  $60000,  Lyon,  $40000,  and  Clark  $25000c 
Make  a  statement  showing  the  total  amount  of  resources, 
liabilities,  investments,  net  capital,  net  gain,  and  each 
partner's  share  of  the  gain. 

783*  To  apportion  ^ftins  or  losses  accordingr  to 
amount  of  capital  invested,  and  time  it  is  employed. 

1.  Three  partners,  A,  B,  and  C,  furnish  capital  as  fol- 
lows :  A,  $500  for  2  mo. ;  B,  $400  for  3  mo. ;  C,  $200  for 
4  mo.    They  gain  $600 ;  what  is  each  partner's  share  ? 

OFBRATION. 

600  X  3  =  1000  =  iUi  =  i  ^  )  (  $200,  A*b  Bliare. 

400  X  8  =  1300  =  im  =  1  ^  f  $600  =  <  $340,  B's 
300  X  4=  J00  =  J\«V=Ax  )  ($160,CrB 

8000 

Akaltsis. — ^The  use  of  $500  for  3  mo.  is  the  same  as  tlie  nse  of 
$1000  for  1  mo. ;  the  use  of  $400  for  3  mo.  is  the  same  as  that  of 
$1300  for  1  mo. ;  and  the  use  of  $200  for  4  mo.  is  the  same  as  that 
of  $800  for  1  mo.  Therefore  the  whole  capital  is  the  use  of  $8000 
for  1  mo. ;  and  as  A's  investment  is  $1000  for  1  mo.,  it  is  |  of  the 
capital,  and  hence  he  should  reodre  i  of  the  gain,  or  $300.  For 
the  same  reason,  B  should  reoeire  f ,  and  C  -^  of  the  gain,  or  $340 
and  $160,  reBpectivelj. 

The  other  methods  of  operation  may  be  applied  hj  considering 
the  products  of  investment  and  time  as  shares  of  the  capital.  Thus, 
$600  is  30%  of  $3000;  and  30%  of  $1000,  $1300,  and  $800  will 
give  $300,  $340«  and  $160,  respectively,  the  shares  of  gain  required. 
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2.  Barr,  Banks  &  Co.  gain  in  trade  $8000.  Barr  fur- 
nished $12000  for  0  mo.,  Brnks,  $10000  for  8  mo.,  and 
Butts  $8000  for  11  mo.    Apx)ortion  the  gain. 

BuLE  1.  Multiply  each  partiier^s  capital  by  the  time 
it  is  invested^  and  divide  the  whole  gain  or  loss  among  the 
partners  in  the  ratio  of  these  products.     Or, 

2.  Si<Ue  by  proportion :  The  sum  of  the  products  is  to 
each  product,  as  the  whole  gain  er  loss  is  to  each  partner^^ 
gain  or  loss. 

3.  Jato.  1,  18W,  three  persons  began  business  ^th 
$1300  C£^ital  furnished  by  A ;  March  1,  B  pixt  in  $1600 ; 
Aug.  1,  G  put  in  $900.  The  profits  at  the  end  of  the 
year  were  $750.    Apportion  it. 

4.  In  a  partnership  for  2  years,  A  furnished  at  first 
$2000,  and  10  mo.  after  withdrew  $400  for  4  mo.,  and 
then  returned  it ;  B  at  first  put  in  $3000,  and  at  the  end 
of  4  mo.  $500  more,  but  drew  out  $1500  at  the  end  of  16 
mo.    The  whole  g^  was  $3372,    Find  the  share  of  each. 

5.  The  joint  capital  of  a  company  was  $5400,  which 
was  doubled  at  the  end  of  the  year.  A  put  in  ^  for  9  mo., 
B I  for  6  mo.,  and  G  the  remainder  for  1  year.  What  is 
each  one's  share  of  the  stock  at  the  end  of  the  year  ? 

6.  Orane,  Child  &  Ooe,  forming  a  partnership  Jan.  1, 
1875,  invested  and  drew  out  as  follows :  Crane  invested 
$2000,  4  mo.  after  $1000  more,  and  at  the  end  of  9  mo. 
Irew  out  $600.  Child  invested  $5000,  6  mo.  after  $1200 
more,  and  at  the  end  of  11  mo.  put  in  $2000  more.  Ooe 
put  in  $6000,  4  mo.  after  drew  out  $4000,  and  at  the 
end  of  8  mo.  drew  out  $1000  more.  The  net  profits  fot 
the  year  were  $7570.    Find  the  share  of  each. 


^^ 


ALMttATIOH 


V84«  AlUffaM&n  treats  of  mbdng  or  tsompoimdjng 
two  or  more  iagradientB  of  ii&ereat  Talueaor  qnidities: 

785.  AUlgation  Medial  is  tlie  jwocess  of  finding 
the  mean  or  average  value  or  quality  of  several  ingredients. 

786.  AUiffation  AUemate  is  the  process  of  find- 
ing the  proportional  quantities  to  be  used  in  «ay  required 
mixture. 

787.  1.  If  a  grocer  mix  8  lb.  of  tea  'worth  $.60  a  pound 
with  6  lb.  at  t,70,  2  lb.  at  $1.10,  and  4  lb.  at  $1.20,  what 
is  1  lb.  of  the  mixture  worth  ? 

AiTALYSis. — Since  8  lb.  of  tea  at  $.60  is 
worth  $4.80,  and  6  lb.  at  $.70  is  worth 
$420,  and  2  lb.  at  $1^0  ia  worth  $2.20, 
and  4ib.  at  $1.20  is  worth  ^80,  the  mix- 
tare  of  20  lb.  is  worth  $16.  Hence  1  lb.  ia 
worth  A  <^  $16,  or  $16  h-  20  =  $.80. 


OFEBATION. 

1.60 

X8  = 

$4.80 

.70 

X&  = 

4.20 

1.10 

x2- 

2.20 

L20 

x4  = 

4.80 

^0   )  $16.00 

2.  If  20  lb.  of  sugar  at  8  cents  be  mixed  with  24  lb.  at 

9  centSy  and  32  lb.  at  11  cents,  and  the  mixture  is  sold  at 

10  cents  a  pound,  what  is  the  gain  or  loss  on  the  whole  ? 

BuLE^ — Find  the  entire  t99t  or  vakie  of  the  vngredienh^ 
and  divide  it  by  the  sum  of  the  simples. 
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3.  A  miller  mixes  18  bu.  of  wheat  at  $1.44  with  6  biu 
at  tl.32, 6  bu.  at  $1.08,  and  12  ba.  at  $.84.  What  will  be 
his  gain  per  bushel  if  he  sell  the  mixture  at  $1.50  ? 

4.  Bought  24  cheeses,  each  weighing  25  lb.,  at  If  a 
pound  ;  10,  weighing  40  lb.  each,  at  IW'y  and  4,  weigh- 
ing 50  lb.  each,  at  IZf]  sold  the  whole  at  an  average 
price  of  %\^  a  pound.    What  was  the  whole  gain  ? 

5.  A  drover  bought  84  sheep  at  $5  a  head ;  86  at  $4.75 ; 
and  130  mt  $5^  At  what  avere^  price  per  head  must 
he  sell  them  to  gain  20^? 

788.  To  find  the  proportional  parts  to  be  used, 
when  the  mean  price  of  a  mixture  and  the  prices  of 
the  simples  are  given. 

1.  What  relative  quantities  of  timothy  seed  worth  $2  a  j 

bushel,  and  clover  seed  worth  $7  a  bushel,  must  be  used  * 

fco  form  a  mixture  worth  $5  a  bushel  ? 

OPERATION.  Analysis. — Since  on  every  ingredient  used 

^  2 1 4 1 2  )  whose  price  or  quality  is  leu  than  the  mean 

5  -J     I     I     h  Ans.     rate  there  will  be  a  gain,  and  on  every  ingre- 
'  •  I  » I  ^^  )  dient  whose  price  or  quality  is  greater  than 

the  mean  rate  there  will  he  a  lose,  and  since  the  gains  and  losses 
must  be  exactly  equal,  the  relative  quantities  used  of  each  should 
be  such  as  represent  the  unit  of  vdhie,  Bj  selling  one  bushel  of 
timothy  seed  worth  $2,  for  $5,  there  is  a  gain  of  $8  ;  and  to  gain  $1 
would  require  1  of  a  bushel,  which  is  placed  opposite  the  2.  By 
selling  one  bushel  of  clover  seed  worth  $7,  for  $5,  there  is  a  loss 
of  $2 ;  and  to  lose  $1  would  require  ^  of  a  bushel,  which  is  placed 
<^posite  the  7. 

Ill  every  case,  to  find  the  unit  of  value,  divide  $1  by  the  gain  or 
loss  per  bushel  or  pound,  etc.  Hence,  if  every  time  J^  of  a  bushel 
of  timothy  seed  is  taken,  i  of  a  bushel  of  clover  seed  is  taken,  the 
gain  and  loss  will  be  exactly  equal,  and  ^  and  ^  will  be  the  jpropor- 
Uonal  quantUiee  required. 
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• 

1 

2 

3 

4 

5 

3 

i 

4 

4 

■     4 

i 

1 

1 

7 

1 

2 

3 

1 10 

i 

3 

3 

To  express  the  proportional  numbers  in  integers,  reduce  these 
fractions  to  a  common  denominator,  and  use  their  numerators,  since 
fractions  haying  a  common  denominator  are  to  each  other  as  their 
numerators  (241);  thus,  ^  and  ^  are  equal  to  }  and  },  and  the  pro- 
portional quantities  are  2  bu.  of  timothy  seed  to  3  bu.  of  clover  seed. 

2.  What  proportions  of  teas  worth  respectively  3,  4,  7> 
and  10  shillings  a  pound,  must  be  taken  to  form  a  mix- 
ture worth  6  shillings  a  pound  ? 

OPRRATIOK.  ANAI.YBI& — To  preserve  ihe  equality 

of  gains  and  losses,  always  compare 
two  prices  or  simples,  one  greater  and 
one  less  than  the  mean  rate,  and  treat 
each  pair  or  couplet  as  a  separate  ex- 
ample. In  the  g^ven  example  form  two 
couplets,  and  compare  either  3  and  10, 
4  and  1,  or  3  and  7,  4  and  10. 

We  find  that  |  of  a  lb.  at  3s.  must  be 
taken  to  gain,  1  riiilling,  and  |-  of  a  lb* 
at  10s.  to  hse  1  shilling ;  also  ^  of  a  lb.  at  4s.  to  gain  1  sliiliing,  and 
1  lb.  at  7s.  to  lose  1  shilling.  These  proportional  numbers,  obtained 
by  comparing  the  two  couplets,  are  placed  in  columns  1  and  2.  If, 
now,  the  numbers  in  columns  1  and  2  are  reduced  to  a  common  de- 
nominator, jmd  their  numerators  used,  the  integral  numbers  in 
columns  3  and  4  are  obtained,  which,  being  arranged  in  column  5» 
give  the  proportional  quantities  to  be  taken  of  each. 

It  will  be  seen  that  in  comparing  the  simples  of  any  couplet,  one 
of  which  is  greater,  and  the  other  less  than  the  mean  rate,  the  pro- 
portional number  finally  obtained  for  either  term  is  the  difference 
between  the  mean  rate  and  the  other  term.  Thus,  in  comparing  3 
and  10,  the  proportional  number  of  the  former  is  4,  which  is  the 
difference  between  10  and  the  mean  rate  6 ;  and  the  proportional 
number  of  the  latter  is  3,  which  is  the  difference  between  3  and  the 
mean  rate.  The  same  is  true  of  every  other  couplet.  Hence,  when 
the  simples  and  the  mean  rate  are  integers,  the  intermediate  steps 
taken  to  obtain  the  final  proportional  numbers  as  in  columns  1, 2, 3, 
and  4,  may  be  omitted,  and  tbe  same  results  readily  found  by  taking 
the  difference  between  each  simple  and  the  mean  rate,  and  placing 
it  opposite  the  one  with  which  it  is  compared. 
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3.  In  what  proportiens  mast  sagarEr  wortk  10  eenite, 
11  cents,  and  14  cents  a  pound  be  used,  to  form  a  mix- 
ture worth  12  cents  a  pound? 

4  A  f^mer  has  sheep  worth  $4r,  $5,  16^  and  18  pef 
bead.  What  number  may  he  sell  of  each  and  realize  an 
average  price  of  i5^  per  head  ? 

Rule. — I.  Write  the  several  prices  or  queiities  in  w 
volumriy  and  the  mean  pries  or  quality  of  ibe  miaUure  at 
the  left. 

II.  Form  couplets  by  comparing  any  price  or  quulUy 
less,  with  one  that  is  greater  than  the  mean  ratCy  placing 
the  part  which  must  be  used  to  gaiii  1  of  the  mean  rate 
opposite  the  less  simple,  and  the  part  that  must  be  used  to 
lose  1  opposite  the  greater  simple,  and  do  the  same  for  each 
tfimple  in  e$9ery  couplet 

IIL  If  the  proportional  numbers  are  fractional,  they 
may  be  reduced  to  integers,  and  if  two  or  more  stand  in. 
iilis  same  horizontal  line,  they  must  be  added;  the  final  re- 
sults wiU  be  the  proportional  qucmiities  refuireoL 

1.  If  the  numbera  in  any  coupJet  or  column  have  a  common  fac- 
tor, it  maj  be  rejected. 

2.  We  may  also  multiply  the  aumbers  in  any  couplet  or  column 
by  any  multiplier  we  choose^  without  affecting  the  equality  of  the 
gains  and  losses,  and  thus  obtain  an  indefinite  number  of  results, 
any  one  of  which  being  taken  will  give  a  correct  final  result 

5.  What  amount  of  flour  worth  $5|,  |6,  and  $7|-  per 
barrel,  must  be  sold  to  realize  an  average  price  of  |6^  pei 
barrel  ? 

6.  In  what  proportions  can  wine  worth  $1.20,  $1.80, 
and  $2.30  per  gallon  be  mixed  with  water  so  as  to  form  a 
mixture  worth  $1.50  per  gallon  ? 
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789.  When  iH^  qumittty  of  one  of  the  sImiMcfiL  is 
limited. 

1.  A  former  has  oats  worth  |.30,  com  worth  $.45,  aad 
barley  worth  $.84  a  bushel  To  make  a  mixture  worth 
$.60  a  bushel,  and  which  shall  contaiu  48  bu.  of  eom, 
how  many  bushels  of  oats  and  barley  must  he  use  ? 


'30 

Vr 

4 

4 

46 

A 

8 

8 

84 

h 

it 

5 

5 

10 

24^ 

48  [Ans. 

60  J 


OPBBATION.  AhALYSIS. — B7   the 

same  process  as  in 
(788),the  proportional 
quantitiefl  of  each  are 
found  to  be  4  bn.  ol 
oats,  8  of  com,  and  10 
of  barley.  But  since  48  bu.  of  com  is  6  times  the  proportional  num- 
ber 8,  to  preserve  the  equality  of  gain  and  loss  take  6  times  the 
proportional  quantity  of  each  of  the  other  simples,  or  6  x  4  =  24  bu. 
of  oats,  and  6  x  10  =  60  bu.  of  barley.    Hence,  etc 

2.  A  dairyman  bought  10  caws  at  $40  a  head.  How 
many  must  he  buy  at  $32,  $36,  and  %^  a  head,  so  that 
the  whole  may  ayerage  $44  a  head  ? 

BuLE. — Find  ths  proportional  quantifies  as  in  (788)« 
Divide  the  given  quantity  by  the  proportional  quantity  of 
the  same  ingredient^  and  multiply  each  of  the  other  propor^ 
tional  quantities  by  the  quotient  thus  obtained, 

3.  A  grocer  baying  teas  worth  $.80,  $1.20,  $1.50,  «id 
$1.80  per  pound,  wishes  to  form  a  mixture  wortii  $1.60  a 
pound,  and  use  20  lb.  of  that  worth  $1.50  a  pound. 

4.  Bought  12  yd.  of  cloth  for  $30.  How  many  yards 
must  I  buy  at  $3^  and  $1|^  a  yard,  that  the  ayerage  price 
of  the  whole  may  be  $2|  a  yard  ? 

5.  How  many  acres  of  land  worth  $70  an  acre  must  be 
added  to  a  farm  of  75  A.,  worth  $100  an  acre,  that  tha 
ayerage  yalue  may  be  $80  an  acre  ? 
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V90.  When  the  qnaDtity  of  the  whole  compound 
is  limited. 

1,  A  grocer  has  sagars  worth  6  cents,  7  cents,  12  cents, 
and  13  cents  per  pound.  He  wishes  to  make  a  mixture 
of  108  pounds,  worth  10  cents  a  pound;  how  many 
pounds  of  each  kind  must  he  use  ? 
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10^ 


6 

7 

12 

13 


i 


2 

3 


3 
2 
3 
4 


27 

18 
27 
36 


Analysis. — ^The  proportioo- 
^3  3      27       a1  quantitieB  of   each  simple 

found  by  (788),  are  8  lb.  at 

6  cts.,  2  lb.  at  7  cts.,  8  lb.  at  12 

cts.,  and  4  lb.  at  13  cts.    Add- 

A  J.      qA       ing  tbe  proportional  quantities, 

the   mixture   is    but   12    lb., 

108  while  the  required  mixture  is 
106,  or  9  times  12.  If  the 
whole  mixture  is  to  be  9  times  as  much  as  the  mm  of  the  propor- 
tional quantities,  then  the  quantity  of  eaeh  simple  used  must  be  9 
times  as  much  as  its  respectiye  proportional,  or  27  lb.  at  6  eta, 
18  lb.  at  7  cts.,  27  lb.  at  12  cts.,  and  86  lb.  at  18  cts. 

2.  A  man  paid  $330  per  week  to  55  laborers,  consistmg 
of  men,  women,  and  boys;  to  the  men  he  paid  $10  a 
week,  to  the  women  $2  a  week,  and  to  the  boys  $1  a  week ; 
how  many  were  there  of  each  ? 

BuLE. — Find  the  proportional  numbers  as  in  (V88)« 
Divide  the  given  quantity  by  the  sum  of  the  proportionai 
quantities^  and  multiply  each  of  the  proportional  quanti- 
ties by  the  qtu>tient  thus  obtained, 

3.  How  much  water  must  be  mixed  with  wine  worth 
$.90  a  gallon,  to  make  100  gal*  worth  $.60  a  gallon  ? 

4.  One  man  and  3  boys  received  $84  for  56  days'  labor ; 
the  man  received  $3  per  day,  ana  the  boys  $J,  $J,  and 
$1|  respectively ;  how  many  days  did  each  labor  ? 
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SYNOPSIS   FOR   REVIEW. 


RATIO. 


PROPOR- 
TION. 


PARTNER. 
SHIP. 


ALUGA. 
TION. 


1.  Ratio.    2.  Sign  of  Ratio.    8.  Teniui. 
4  Antecedent.     5.   Consequent.      6. 

1.  Befb.  -|  Valne  of  a  Ratio.  7.  Simple  Ratio. 
8.  Oompoand  Ratio.  9.  Reciprocal  of 
a  Ratio. 

2.  Formulas,  1,  2,  8. 

8.  GSKERAIi  PRINCIPIiBS,  1,  2,  3. 

^  4.  GsoniBAL  Law. 


1.  Proportion.     2.  Sign.     3.  Couplet. 
4.  Proportional.    5.  Antecedents.    6. 
Gonseqoents.  7.  Extremes.  8.  Means. 
9.  Mean  Proportional. 
2.  Pbinciflbs,  1,  2,  3,  4. 


f  1.  Defs. 


3.  SiMFLB  PBO- 
POETION. 


4  comfouhd 
Proportion. 


1  Def8.  j^*  ^^^^-^^^^iP^^^ 
( 2.  Statement. 

2.  Rule,  I,  II. 

8.  Cause  and  Effect 

4  Rule,  I,  II. 

1.  Def.    Compound  Proportion. 

2.  Rule,  I,  II. 

8.  Cause  and  Effect 
4  Rule,  I,  n. 


'  1.  Partnership.    2.  Firm,  Company,  or 

1.  DBFS.  '       House.     8.   Capital.     4   Resonrcei. 

5.  Liabilities.    6.  Net  Capital. 

2.  782.    Rule.  1,  2,  3. 
8.  783.    Rule,  1,2. 


j  1.   Alligation.     2.    Alligation   Medial 
1      3. 


1  Dkfs 

Alligation  AHemate. 

2.  787.  Rule. 

8.  788.  Rule.  I,  H,  IIL 

4  789.  Rule. 

5.  790.  Rule. 
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TEST    PROBLEMS. 

792.  1.  The  sum  of  two  numbers  is  120,  and  their  dif- 
ference is  equal  to  ^  of  the  greater.    Find  the  numbers. 

2.  E's  age  is  1|  times  the  ag€»  of  D,  and  F's  age  is  2^^ 
times  the  age  of  both,  and  the  sum  of  their  ages  is  124. 
What  is  the  age  of  each  ? 

3.  If  7  bu.  of  wheat  are  worth  10  bu.  of  rye,  and  5  bu. 
of  rye  are  worth  14  bu.  of  oats,,  and  6  bu.  of  oats  are 
worth  $6,  how  many  bushels  of  wheat  will  $60  buy? 

4.  A  mechanic  was  engaged  to  labor  20  days,  on  the 
oonditi(mat]tiat  he  was  to  receiye  |5  a  day  for  every  day 
he  worked,  and  to  forfeit  $2  a  day  for  every  day  he  was 
idle  ;  at  the  end  of  the  time  he  received  $86.  How  many 
days  did  he  labor  ? 

5.  One  man  can  build  a  fenoe^  in  1&  da.,  working  10  hr. 
a  day ;  another  can  build  it  in  9  da.,  working  8  hr.  a  day. 
In  how  many  days  can  both  together  build  it,  if  they 
work  6  honra  a  day  ? 

6.  If  6  boxes  of  starch  and  7  boxes  of  soap  cost  $33, 
and  12  boxes  of  starch  and  10  boxes  of  soap  cost  $54,  what 
is  the  price  of  1  box  of  each? 

7.  Three  men  agree  to  build  a  bam  for  $540.  The  first 
and  second  can  do  the  work  in  16  da.,  the  second  and 
third  in  13^  da.,  and  the  first  and  third  in  11^  da.  In 
how  many  days  can  all  do  it  working  together  ?  In  how 
many  days  can  each  do  it  alone  ?  What  part  of  tiie  pay 
should  each  receive  ? 

8.  A  dealer  paid  $182  for  20  barrels  of  flour,  giving  $10 
for  first  quality,  and  $7  for  second  quality.  How  many 
barrels  were  there  of  each  ? 
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9.  The  hour  and  minate  hands  of  a  clock  are  together 
at  12  m.  When  will  they  be  exactly  together  the  third 
time  after  this  ? 

10.  Bought  Id  bn.  of  wheat  and  30  bo.  of  oats  for  135, 
and  9  bu.  of  whei^  and  6  bn.  of  oata  for  115.  What  was 
the  i»ice  per  Imshel  of  each  ? 

11.  If  Ames  can  do  as  much  werk  in  3  days  as  Jone& 
can  do  in  4^  days,  and  Jones  can  do  as  mneh  in  9  days  as 
Smith  can  do  in  12  days^  and  Sfiiith  as  much  in  10  days 
as  Bay  in  8  days»  how  many  days'  work  d<me  by  Bay  are 
equal  to  5  days  done  by  Ames? 

12.  A  merchant  bought  40  {ueoes  of  doth,  each  piece 
containing  25  yd.,  at  t4|  per  yaard,  on  9  mo.  credit,  and 
sold  the  same  at  $4|  per  yard,,  on  4  mo^  credit.  Find  his 
net  cash  gain,  mmej  being  worth  6^. 

13.  There  are  70  bu.  of  grain  in  2  bins,  and  in  1  bin 
are  10  bu.  less  than  |  as  much  as  there  is  in  the  other. 
How  many  bushels  in  the  larger  bin? 

14.  Three  men  can  perform  a  piece  of  work  in  12.  hr. ; 
A  and  B  can  do  it  in  16  hr.,  A  and  C  in  IS  hr.  What 
part  of  the  work  can  B  and  G  do  in  9^-  hours  ? 

15.  What  per  cent,  in  advance  of  the  cost  must  a  mer- 
chant mark  his  goods^  so  that  after  allowing  5^  of  his 
sales  for  bad  debts,  an  average  credit  of  6  mo.,  and  4:%  of 
the  cost  of  the  goods  for  his  expenses,  he  may  make  a 
clear  gain  of  12|^  on  the  first  cost  of  the  goods,  money 
being  worth  7%  ? 

16.  An  elder  brother's  fortune  is  1^  times  his  youngei 
brother's ;  the  interest  of  i  of  the  elder  broth^'s  fortune 
and  ^  of  the  younger'a  for  5  years,  at  6%^  is  12400.  What 
is  the  fortune  of  each? 
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17.  The  top  of  Trinity  Church  steeple  in  New  York  is 
268  ft.  from  the  ground;  J  the  height  of  the  steeple 
above  the  church  plus  12  ft.  is  equal  to  the  height  of  the 
church.    Find  the  height  of  the  steeple  above  the  church. 

18.  Two  persons  have  the  same  income :  A  saves  J  of 
his,  but  B  by  spending  1300  a  year  more  than  A,  at  the 
end  of  2  years  is  $200  in  debt.     What  is  their  income  ? 

19.  Divide  $2520  among  3  persons,  so  that  the  second 
shall  have  f  as  much  as  the  first,  and  the  third  ^  as  much 
as  the  other  two.    What  is  the  share  of  each  ? 

20.  A  man  owes  a  debt  to  be  paid  in  4  equal  install- 
ments of  4,  9, 12,  and  20  months  respectively ;  a  discount 
of  6%  being  allowed,  he  finds  that  $1500  ready  money  will 
pay  the  debt    What  is  the  amount  of  the  debt? 

21.  A  quantity  of  flour  is  to  be  distributed  among  some 
poor  families;  if  50  lb.  are  given  to  each  family,  there 
will  be  6  lb.  left ;  if  51  lb.  are  given  to  each,  there  will  be 
wanting  4  lb.    What  is  the  quantity  of  flour? 

22.  I  have  three  notes  payable  as  follows :  one  for  $400, 
due  Jan.  1,  1875 ;  another  for  $700,  due  Sept  1,  1875 ; 
and  another  for  $1000,  due  April  1, 1876.  What  is  the 
average  of  maturity  ? 

23.  An  estate  worth  $123251.82  is  left  to  four  sons, 
whose  ages  are  19, 17, 13,  and  11  years,  respectively,  and 
is  to  be  so  divided  that  each  part  being  put  out  at  7^ 
simple  interest,  the  amounts  shall  be  equal  when  they 
become  21  years  of  age.    What  are  the  parts  ? 

24.  If  a  piece  of  silk  cost  $1.20  a  yard,  at  what  price 
must  it  be  marked  that  it  may  be  sold  at  10^  less  than 
the  marked  price,  and  still  make  a  profit  of  20^  ? 

25.  A  farmer  sold  100  geese  and  turkeys ;  for  the  geese 
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he  received  $.75  apiece,  and  for  the  turkeys  $1.26  apiece, 
and  for  the  whole  $104.    What  was  the  number  of  each  ? 

26.  A  man  left  his  property  to  three  sons ;  to  A  ^  want- 
ing $180,  to  B  J,  and  to  0  the  rest,  which  was  $690  less 
than  A  and  B  received.    What  was  the  whole  estate  ? 

27.  What  is  the  simple  interest  and  the  amount ;  the 
isompound  interest  and  amount ;  the  present  worth  and 
the  true  discount ;  the  bank  discount  and  the  proceeds 
of  $1920,  for  2  yr.  6  mo.  12  da.,  at  6%  ?  Also  the  face  of 
the  note,  which  when  discounted  at  a  bank  for  the  same 
time,  and  at  the  same  rate,  will  produce  the  same  sum  ? 

28.  Divide  $1600  among  3  persons,  so  that  the  share 
of  the  second  may  be  i  greater  than  that  of  the  first,  and 
the  share  of  the  third  i  greater  than  that  of  the  second. 

29.  A  merchant  owes  for  three  bills  of  goods  as  follows : 
$500  due  March  1,  $800  due  June  1,  and  $600  due  Aug.  1. 
He  wishes  to  give  two  notes  for  the  amount,  one  for  $1000, 
payable  April  1 ;  what  must  be  the  face,  and  when  the 
maturity,  of  the  other  ? 

30.  A  man  in  New  York  purchased  a  draft  on  Chicago 
for  $10640,  drawn  at  60  da.,  $10302.18.  What  was  the 
course  of  exchange  ? 

31.  B.  B.  Northrop,  through  his  broker,  invested  a 
certain  sum  in  U.  S.  6's,  6-20,  at  107J,  and  twice  as  much 
in  TJ.  S.  5's  of  '81,  at  98^,  brokerage  on  each,  ^%.  His 
income  from  both  investments  is  $1674.  How  much  did 
he  invest  in  each  kind  of  stock  ? 

32.  A,  B,  and  C  are  under  a  joint  contract  to  furnish 
6000  bu.  of  com,  at  $.48  a  bushel ;  A'g  com  is  worth  $.45, 
B's  $.61,  and  C's  $.64 ;  how  many  bushels  must  each  put 
into  the  mixture  that  the  contract  may  be  fulfilled  ? 
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83.  A  esL^  contams  42|  U.  S.  gallons  of  wine,  imrih 
|4|  per  galloiL  How  much  less  will  it  cost  in  XT.  S. 
money,  at  the  rate  of  £1  26.  per  the  Imperial  gallon  ? 

34.  A  garden  400  ft.  long  and  300  ft.  wide  has  a  walk 
20  ft  wide  laid  off  from  each  of  its  two  sides.  What  is 
the  ratio  hetween  i^  area  of  the  walk  and  the  area  of 
what  renuiins  f 

35.  A  commission  merchant  in  Charleston  received  into 
his  store  on  May  1,  1875,  1000  bbl.  of  flour,  paying  as 
ehaarges  on  the  same  ^ay,  freight  $175.48,  cartage  $56.25, 
and  cooperage  $8.37.  He  sold  out  the  shipment  as  fol- 
lows :  June  8,  200  bbl.  ®  $6.25 ;  June  ^0,  350  bbl.  @ 
$6.50;  July  29,  400  bbl.  @  $6.12J;  Aug.  6,  50  bbl.  ^  $6. 
Eequired,  the  net  proceeds,  and  the  date  when  they  shall 
he  accredited  to  the  owner,  allowing  commission  at  3|^, 
and  storage  at  2  cents  per  week  per  bbl. 

36.  Three  men  engage  in  manufacturii^.  L  puts  in 
$3840  for  6  mo. ;  M,  b  sum  not  epecffied  for  12  mo. ;  and 
N,  $2560  for  a  time  not  specified.  L  receiyed  $4800  for 
his  capital  and  profits ;  M,  $9600  for  his ;  and  N,  $4160 
for  his.    Bequired,  M^s  capital  and  Ws  time. 

37.  My  expenditures  in  building  a  house,  in  the  year 
1874,  were  as  follows :  Jan.  16,  $536.78 ;  Feb.  20,  $425.36 ; 
March  4,  $259.25  ;  April  24,  $786.36.  At  the  last  date  I 
sold  the  house  for  exactly  what  it  cost,  interest  at  6  per 
cent,  on  the  money  expended  added,  and  took  the 
purchaser's  note  for  the  amount.  What  was  thefaoe  of 
the  note  ? 

38.  A  man  bought  a  farm  for  $6000,  a^id  agreed  to  pay 
principal  and  interest  in  3  equal  annual  installments. 
What  was  the  annual  payment,  interest  being  6%  ? 


IHVQLIITIOK 


ORAL     MXEnCISBS. 


793.  1.  What  is  tiie  product  of  3  used  twiee  as  a 
factor? 

2.  What  is  the  prodact  of  3  tised  3  times  as  a  factor  ? 

3.  What  is  the  product  of  4  used  3  times  as  a  factor  ? 

4.  What  is  the  result  of  usii^  5  twice  as  a  factor  ? 

5.  What  is  the  product  of  ^  used  twice  «8  a  factor  ? 

6.  What  is  the  result  of  using  J  twice  as  a  factor? 
I,  three  times  as  a  factor  ? 

7.  What  number  will  be  produced  by  using  ,3  twice  as 
a  factor?    .7,  twice?    .4,  three  times  ?    .05,  t^ice  ? 

8.  A  room  is  9  ft.  on  .each  side;  how  many  square  feet 
in  the  floor  ? 

9.  A  cubical  block  of  stone  is  4  ft  on  each  edge ;  how 
many  cubic  feet  does  it  contain  ? 

DEPINITIOTTS. 

794.  A  Power  of  a  number  is  the  product  of  factors, 
aidi  of  which  is  equal  to  that  number.  Thus,  27  is  the 
third  power  of  3,  since  27  =  3  x  3  x  3. 

795.  Involution  is  the  process  of  finding  any  power 
of  a  number. 
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IXTOLUTION. 


796.  The  Base  or  Soot  of  a  power  is  one  of  the 
equal  factors  of  the  power.  Thos,  27  is  the  third  power 
of  3,  and  3  is  the  bate,  or  root,  of  that  power. 

797.  The  Exponent  of  a  power  ia  a  numher  placed 
at  the  right  of  the  base  and  a  little  above  it,  to  show  how 
maay  times  it  is  used  as  a  factor  to  produce  the  power. 
It  also  denotes  the  degree  of  the  power.    Thus, 

S'orS  =   3,  tlie_;irs^     power  of  3. 

3*  =  3  X  3  =    9,  the  second  power  of  3. 

3'  =  3  X  3  X  3  =  37,  the  third   power  of  3. 

3*  =  3  X  3  X  3  X  3  =  81,  the/o«r(A  power  of  3. 


79S.  The  Square  of  a  num- 
ber is  its  second  power,  so  called 
because  the  number  of  superficial 
units  in  a  square  ia  equal  to  the 
second  power  of  the  number  of 
linear  units  in  one  of  iis  sides. 

799.  The  C«6c  of  a  num- 
ber is  its  third  power,  so 
called  because  the  number  of 
unite  of  Tolume  in  a  cube  is 
equal  to  the  third  power  of 
the  number  of  lineu  nniU 
3'  =  3>8'S  =  n       in  one  of  \ta  edges. 

800.  A  Perfect  Power  is  a  number  which  can  be 
resolved  into  equal  factors.  Thus,  25  is  a  perfect  power 
of  the  second  degree,  and  27  is  a  perfect  power  of  the 
third  degree. 


INVOLUTION. 


421 


801«  Pbincipls. — The  sum  of  the  exponents  of  two 
powers  of  the  same  number  is  equal  to  the  exponent  of  the 
product  of  those  powers.  Thus,  2»  x  2«=2» ;  for  2^=2  x  2, 
aiid2»=2x2x2;  hence  22x2«=2x2x2x2x2=2l 

WBITTEN    BXBBCISBS. 

80!3.  To  find  any  power  of  a  number. 

1.  Find  the  third  power  of  35, 


OPERATION. 

35  =  351;  35  X  35  =  35»  =  1225 
1225  X  35  =  35«  =  42875 


Analysis.— Since  using 
any  number  three  ttmes 
as  a  fEu^r  produces  the 
third  power  of  that  num- 


ber (797),  85x35x85  =  85«  =  42875. 

2.  Find  the  square  of  37.    Of  42.    Of  56.    Of  75. 

3.  Find  the  cube  of  15.    Of  18.    Of  42.    Of  54. 

4.  What  is  the  value  of  63«?  of  48«  ?  of  32*?  of  12»  ? 

Rule. — Find  the  product  of  as  many  factors,  each 
equal  to  the  given  number,  as  there  are  units  in  the  expo- 
nent of  the  required  power. 

5.  What  is  thd  third  power  of  ^  ? 

BuLE. — A  fraction  may  be  raised  to  any  power  by  in» 
volving  each  of  its  terms  separately  to  the  required  power. 

6.  What  is  the  square  of  ^  ?    The  cube  of  ^? 

7.  Eaise  ^  to  the  4th  power.    2^  to  the  5th  power. 
Find  the  required  power  of  the  following : 


8.  25.4^. 

9.  106«. 

10.  .(44i)«. 

11.  (H)*. 


12.  .0342». 

13.  .6«. 

14.  36.02*. 

15.  .40316«. 


16.  (182i)» 

17.  (4.07i)». 

18.  (1A)». 

19.  .0063*. 


4^  iKTOLnrioir. 

Mad  the  Talne  of  each  of  the  following  expreenons ; 

20.  4.6»xa5».  I      23.    8•-^.4096. 

21.  6.75*-(7i)».  24.  2.5»x(12})». 
82.  \ot(\Yx{Z\f.  I  25.  (7Ji)»-^(H)». 
26.     (4«x5*xl2<)-T-(i?xlO*x3»). 

rOBUATION  OF  SQUARES  AND  CUBES  BT  THE  ANALTT- 
ICAL  METHOD. 

803i  To  And  the  SQiiare  of  a  number  In  terms  of 
Its  tens  and  ontts. 

1.  Find  the  square  of  27  in  terms  of  its  tens  and  units. 

OFEBATton.  AwALTSia.— TTie  prodact  of  30 

87=                           20  +  7  +7  t^  7  iB  20  x7  +  7*,  and  th« 

ai»_.                           20+7  Prod'»'*'rf20+7by20i8  30'+(30 

^—  x7);   hence  80'+ (3x30x7) +7', 

189=                       20x7  +  7"  which  iH  tha  mini  of  these  pwtirf 

540=           80*+ 30x7  prodocta,  is  the  aqnue  of  20+7 

729=2o»+(2xaox7)+r'  •"'^■ 

Pbinciflb. — The  square  of  a  number  eonsitHng  ofteiu 
and  units,  is  equal  to  the  sum  of  the  squares  of  the  ten* 
and  units  increased  by  twice  their  produd, 

GBOMBnacAL  Illustration. 

Let  ABCD  be  a  aqnun,  Mdi  rid* 
of  which  ia  37  feet,  and  let  lioes  be 
dnm  ss  reprefieiited  in  the  figure.  It 
la  erident  thU  the  eqnare  ABCD  (37^ 
is  equal  to  the  Bam  of  two  sqitkree,  rate 
of  which  is  tiie  sqiure  of  t«iM  (dO*),  the 
other  the  sqoara  of  the  onlts  (7*).  to- 
gether with  two  rectangloa  '  ewQi  ot 
whoBeueasis30x7. 
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2.  What  is  the  square  of  37  ? 

80»=  900 

2  X  80  X  7=   420 
7*^ 4B 

37»  =  1369    (803,  Pbin.) 

3.  Find  the  square  of  42  in  terms  of  its  tens  and  units. 
In  like  manner  find  the  square 


4.  Of  48. 
6.  Of  56. 


6.  Of    98. 

7.  Of  125. 


8.  Of  105. 

9.  Of  225. 


10.  Of  197. 

11.  Of  342. 


804.  To  find  the  cube  of  a  number  in  terms  of 
its  tens  and  units. 

1.  Find  the  cube  of  25  in  terms  of  its  tens  and  units. 


OPERATIOH. 

25«=: 

20»+(2x20x5)+5» 

25  = 

20+5 

253x   5=  (202x5)  +  (2x20x52)+5» 

25^  X  20  =208+ (2  X  20^  X  5)  +       (20  x  5«) 

253=20«+(3x202x5)  +  (3x20x52)  +  5» 

AirALTSiB.—The«gt«»r«of25is20*+(3x20x5)+5*.  (803,PRnf.) 
Multiplying  this  by  20+5  gives  the  cube  of  25. 

2.  Find  the  cube  of  34  in  terms  of  its  tens  wid  units. 

Principle. — The  cube  of  a  number  consisting  of  tens 
and  units  i^  equal  to  the  cube  of  the  tens,  plus  three  times 
the  product  of  the  square  of  the  tens  by  the  units,  plus 
three  times  the  product  of  the  tens  by  the  square  of  the 
units,  plus  the  cube  of  tlie  units. 
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Geometrioai.  InusraAitos. 


like  Tolmne  of  tha 
cabe  marked  A,  Fig.  1, 
b  SO' ;  the  ToJmne  of 
each  of  the  tectango- 
lar  aolids  marked  B  it 
80x20x5.  or  20'xf; 
the  volume  of  each  o 
the  rectangular  eolids 
marked  C,  in  Fig.  3.  is 
SOxBkS,  or  Mxa*; 
and  the  Tolume  of  the 
small  cube  marked  D 
is  6*.  It  is  erident, 
that  if  all  these  MJida 
are  put  togtlttei  aa 
represented  in  Fig-.  8, 
a  cabe  will  be  firmed, 
each  edge  of  which 
in  36. 

a  Find  the  cube 
of  46. 

OPEHATIOK. 

40»=  64000 

40»x  6x3  =  28800 

40x6»x3=x  4320 

6'=     816 

46«= 97336 

Id  like  loaDiiei 
find  th«  oabo 
4.  Of  48. 
6.  Of  64. 

6,  Of  95. 

7.  Of  126. 


805.  1.  What  are  the  two  equal  factors  of  25  ?    36  ? 

2.  What  are  the  three  equal  factors  of  27  ?    64  ?    125  ? 

3.  What  are  the  four  equ^  factoxe  of  16  ?    81  ?    256  ? 

4.  Of  what  is  81  the  2d  power  ?    The  4th  power? 

DEFIKITIONS. 

806.  The  Square  Hoot  of  a  number  is  one  of  the 
two  equal  factors  of  that  number ;  the  Cube  Boot  is 
one  of  the  three  equal  factors  of  that  number^  etc. 

Thus,  3  is  the  square  root  of  9,  2  is  the  cube  root  of  8,  etc. 

807.  JBvolUtion  is  the  process  of  finding  the  root 
of  any  power  of  a  number* 

808.  The  Radical  Sign  is  >/.  When  prefixed  to 
a  number,  it  indicates  that  some  root  of  it  is  to  be  found. 

809.  The  Index  of  the  root  is  a  small  figure  placed 
above  the  radical  sign  to  denote  what  root  is  to  be  found. 
When  no  index  is  written,  the  index  2  is  understood. 

Thus,  ylOO  denotes  the  ^qtuire  root  of  100 ;  >^125  deneivs  the 

eube  foot  of  125  ;  >v^256  denotes  i^efouHh  toot  of  256  r  and  so  on. 

Evolution,  or  both  involution  and  evolution,  may  be  indicated  io 
the  same  expression  by  a  fractional  exponent^  the  numerator  de 
noting  the  required  power  of  the  given  number,  and  the  denomina* 
ttor  the  foot  of  that  power  of  the  number.    Thus. 

^  is  equivalent  to  \/9 ;  64i,  to  ^v^;  an^  8f,  to  the  eube  root 

of  the  second  power  of  8,  equivalent  to  v^,  ete. 
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EVOLUTION  BY  FACTORING. 

WJtITTJSN     EXERCISES. 

810*  To  find  any  root  of  a  number  by  factoring. 

1.  Find  the  cube  root  of  1728, 

OPEBATIOK. 

3)1728 

3)576 

Q  \  1  Q  2  Analtbis.— *A  number  that  is  a  x>erfect  cube,  is 

composed  of  three  equal  factors,  and  one  of  them 

2  )  64  is  the  cube  root  of  that  number. 

2  \32  The  prime  factors  of  1728  are  8,  8,  8,  2,  2,  2, 

^ 2,  2,2;  hence  1728  =  (3  x  2  x  2)  x  {3  x  2  x  2)  x 

2)  16  (3  X  2  X  2)^  therefore  the  cube  root  of  1728  is 

2)8  (8  X  2  X  2),  or  12. 

2)J 

2 
EuLE. — Resolve  the  given  numher  into  its  prime  factors; 
iheriy  to  produce  the  square  rooty  take  one  of  every  two  equal 
factors;  to  produce  the  cube  root  take  one  of  every  three 
equal  factors;  and  so  on. 

2.  Find  the  square  root  of  64.  Of  256.  Of  576.  Of  6561. 

3.  Find  the  cube  root  of  729.  Of  2744.  Of  9261.  Of  3375. 

GENERAL   METHOD   OF   SQUARE   ROOT. 

811.  A  Perfect  Square  is  a  number  which  has 
an  exact  square  root. 

812.  Principles. — 1.  The  square  of  a  numher  ex^ 
pressed  by  a  single  figure  contains  no  figure  of  a  higher 
order  than  tens. 

2.  The  square  of  tens  contains  no  significant  figure  of  a 
lower  order  than  hundreds,  nor  of  a  higher  order  than 
thousands^ 
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3.  The  square  of  a  number  contains  twice  as  mang 
figures  as  the  member ^  or  twice  as  many  less  one*    Thns- 

1«  =1,  10^=         100, 

9»=      81,  100»=      10000, 

99*  =  9801,  10003  =::  1000000. 

Hence, 

4.  If  any  perfect  square  be  separated  into  periods  of  ttoo 
figures  eachy  beginning  with  units'  place,  the  number  of 
periods  will  be  equal  to  the  number  of  figures  in  the  square 
root  of  that  number. 

If  the  number  of  fi|nu«s  in  tke  number  is  odd,  ihe  left-hand 
period  will  contain  only  one  figure. 

/ 

WBITTBN    JBXJBBOI8B8. 

813«  To  find  the  square  root  of  a  number* 

1.  Find  the  square  root  of  4356. 

OFERATioir.  Analtbib.— Since  4356  oon- 

43,56(60  +  6=66     c^sts    of    two    periods,    its 

^^ 3600  square  root  will  consist  of 

"^~ two  figures  (812,  Pbin.  4). 

130  +  6=126  )  756  ginoe  56  cannot  be  a  part  of 

75  6  the  square  of  the  tens  (8 1 2, 

Pbin.  3),  the  tens  of  the  rsot 
must  be  found  from  the  first  period  48* 

The  greatest  number  of  tens  whose  square  is  contained  in  4800 
is  6.  Subtracting  8600,  which  is  the  square  of  6  tens,  from  the 
given  number,  the  remainder  is  756.  This  remainder  is  composed 
of  ttoiee  the  product  of  the  tens  by  the  units,  and  the  square  of  tl^a 
units  (803,  Pbin.).  But  the  product  of  tens  hj  units  cannot 
be  of  a  lower  order  than  tens ;  hence  the  last  figure  0  cannot  be  a 
part  of  twice  the  product  of  the  tens  by  the  units ;  tliis  double 
product  must  therefore  be  found  in  the  part  750. 

Now,  if  we  double  the  tens  of  the  root  and  divide  750  by  the 
result,  the  quotient  6  will  be  the  units'  figure  of  the  root,  or  a 
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igare  greater  than  the  unite'  figure.  This  quotient  cannot  be  too 
small,  for  the  part  750  is  at  least  equal  to  twice  the  product  of  the 
tens  by  the  units ;  but  it  may  be  too  large,  for  the  part  750,  be« 
sides  the  double  product  of  the  tens  by  the  units,  may  contain  tens 
arising  from  the  square  of  the  units.    (8 1 2,  Pein.  1.)    Subtracting 

6x120+6^  or  6x120+6  from  756,  nothing  remains.  Hence  66  k 
the  required  root. 

1.  In  this  example,  120  is  a  partial  or  trial  dmsor,  and  126  k,  i 
complete  divisor. 

2.  If  the  root  contains  more  than  two  figures,  it  may  be  found  by 
a  similar  process,  as  in  the  following  example,  where  it  will  be 
seen  that  the  partial  dirisor  at  each  step  is  obtained  by  douUing 
that  part  of  the  root  already  found. 

2.  Find  the  square  root  of  186624. 

OPERATION. 

18,66,24  (400+30+2 =432 

16  00  00        ™      ,  ,  ♦!,    ^  !,♦ 
The  ciphers  on  the  right 

400  X  2 + 30=830  )  2  66  24    are  usually  omitted  for  the 

2  49  00     Bake  of  brevity.    Thus, 

400x2+30x2+2=862)1724  18,66,24(432 

1724  16_ 

S8  )  266,  etc. 

3.  Find  the  square  root  of  7225. 

4.  What  is  the  square  root  of  58564. 

Bulb. — I.  Separate  the  given  number  into  periods  of  two 
fgnres  eachy  beginning  at  the  units'  place. 

11.  Find  the  greatest  number  whose  square  is  contatnea 
in  the  period  on  the  left ;  this  wiU  be  the  first  figure  in  ths 
root.  Subtract  the  square  of  this  figure  from  the  period  on 
the  left,  and  to  the  remainder  annex  the  next  period  to  form 
a  dividend. 
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in.  Divide  this  dividendy  wnUUng  ihs  figure  on  (he 
rights  by  doubh  the  part  of  the  root  already  found,  and 
annex  the  quotient  to  that  part,  and  oho  to  the  divisor; 
then  muUipty  the  divisor  thus  completed  by  the  figure  of 
the  root  last  obtained,  and  subtract  the  product  from  the 
dividend 

rV.  If  there  are  more  periods  to  be  brought  dawn,  con^ 
tinue  the  operation  in  the  same  manner  as  before* 

1.  If  a  cipher  occur  in  the  root,  annex  a  cipher  to  the  trial  divi- 
sor, and  another  period  to  the  dividend,  and  proceed  as  before. 

d.  If  there  is  a  remainder  after  the  root  of  the  last  period  is 
found,  annex  periods  of  ciphers  and  cootimie  the  root  to  as  many 
decimal  places  as  are  required. 

Find  the  square  root 


5.  Of  9604. 

6.  Of  13225. 


7.  Of  11881. 

8.  Of  994009. 


9.  Of    2050624. 
10.  Of  29855296. 


11.  Find  the  square  root  of  f|f . 

Operation.— VhI  =  -^  =  H- 

BuLE. — The  square  root  of  a  fraction  may  be  found  by 
extracting  the  square  root  of  the  numerator  and  denomina- 
tor separately. 

Mixed  numbers  may  be  reduced  to  the  decimal  form  before  ex- 
tracting the  root ;  or,  if  the  denominator  of  the  fraction  is  a  perfect 
square,  to  an  improper  fraction. 

In  extracting  the  square  root  of  a  number  ccmtaining  a  deeimalj 
begin  at  the  units'  place,  and  proceed  both  toward  the  left  and  the 
light  to  separate  into  periods,  then  proceed  as  in  the  extimction  of 
itde  square  root  of  integers. 

Extract  the  square  root 


12.  Of  IH- 

13.  Of  VWr. 

14.  Of  jUh' 


15.  Of  .001225. 

16.  Of  196.1369. 

17.  Of  2.251521. 


18.  Of  68.1406^. 

19.  Of  17J. 

20.  Of  10795.21. 
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21.  What  is  iha  square  root  of  3486784401  ? 

22.  What  is  the  sqnare  root  of  9.0000994009  ? 

23.  Find  the  value  of  32i  to  6  decimal  places. 

24.  Find  the  square  root  of  2|  to  4  decimal  places. 

25.  Find  the  square  root  of  f  to  5  deoimiJ  places. 

26.  Find  the  valoe  of  .126t  to  5  decimal  places. 
Find  the  second  member  of  the  following  equations: 

27.  V3369  +  -/1296=?      |      38.  {36A)*Xv'^=? 

29.  2.8'^V'-117649  =  P  I  gh         g* 

30.  [VUU  -  (VWr)*]-i-2'  =  i\^^'VW'^W^^ 
"33.  V2.6896  +  .(.3729  x  J  of  VMg)  =  ? 

33.  (7.2  -  VZ7M)'  -~  (I)*  =  ? 

34.  (Vsi  -  16*)  X  (Vl69  +  25*)  =  ? 

35.  V%GV  X  4.41  -i-  (5.3361)*  —  (3.3*  x  VZ^)  =  ? 

Geombtrioal  ExPLANAnoN  OS  Sqoahb  Boot. 

814.  What  is  the  length  of  one  side  of  a  sqaare  whose 
area  is  729  square  feet  i 

Fio.  I.  Let  ¥ig.  1  TepKsent  a  Bqnan  whoM  mm* 

ia  7S9  aqtuue  feet.    It  is  required  to  find  th> 

length  of  one  aide  of  this  Bqnare, 

Since  the  M«a  of  a  iqii«J«  ia  equkl  to  ths 
square  of  one  of  its  ridefl,  b  idde  mmy  ba 
tonnd  bf  extracting  the  eqnare  root  of  the 

Since  T2Q  conueta  of  two  periods,  its  aquar* 
root  will  consiBt  of  two  figaree.     The  great- 
est nnmber  of   lent  whose  Eqoare   is  con- 
tained in  700  1b  3.     Hence  the  length  of  tlie  side  of  the  aqoara  is 
20  feet  plos  the  unit*'  flgOM  of  the  root 
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Bemorlng  the  square  whose  Bide  ts  SO  (eet  and  whMie  area  is  400 
<iquare  feet,  there  remains  a  Borface  whoee 
•rea  Is  830  square  feet  (Fig.  2).    This  re-  ^"^  *■ 

nudnder  consistB  ol  two  equal  rectangles, 
each  of  which  is  SO  feet  long,  and  a  square 
whose  side  is  equal  to  the  width  of  each 
rectangle.  The  units'  figure  of  the  root 
IS  equal  to  the  width  of  one  of  these 
tectanglee. 

The  area  of  a  rectangle  is  equal  to  the 
product  of  its  length  and  width  (46i£); 
hence,  if  the  area  be  divided  bj  the  length, 

the  quotient  wHl  be  the  width.  Now,  since  the  two  rectangles 
contain  the  greater  portion  of  the  830  eqnare  feet,  3  x  30  or  40, 
the  length  of  the  two  rectangles,  may  be  used  as  a  tnal  divisor  to 
find  the  width.  Dividing  330  by  40.  the  quotient  is  8.  But  this 
quotient  is  too  large  for  the  width  of  the  rectangles,  for  if  8  feet  is 
the  width,  the  area  of  Rg,  3  will  be  40  x  8  +  8*  or  384  square  feet 
Taking  7  feet  for  the  width  of  the  rectangles,  the  area  of  Fig.  2  is 
40x7  +  7<  or  330  square  feet  Hence  30  +  7  org?  feet  is  the  length 
of  a  tide  of  the  square  whose  area  is  730  square  feet. 

PBOBZsxa 
816.   1.  A  square  field  contaitiB  1016064  square  feet 
What  is  the  length  of  each  side  ? 

2.  A  square  farm  contains  361  A.  Find  the  length  of 
one  side. 

3.  A  field  is  208  rd.  long  and  13  rd.  wide.  What  is  the 
length  of  the  side  of  a  square  containing  an  equal  area  ? 

4.  If  251  A.  65  P.  of  land  are  laid  otit  in  the  form  of  a 
iquare,  what  will  be  the  length  of  each  of  its  sides? 

5.  A  circular  island  contains  21170.25  P.  of  land.  What 
is  the  length  of  the  side  of  a  sqnare  field  of  eqnal  area  ? 

6.  If  it  cost  »312  to  enclose  a  field  316  rd.  long  and 
24  rd.  wide,  what  will  it  cost  to  enclose  a  square  field 
of  equal  area  with  the  same  kind  of  fence  ? 
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CUBE    BOOT. 

816.  A  Perfect  Cube  is  a  namber  which  has  an 
exact  cabe  root. 

817.  The  Cube  Root  of  a  number  is  one  of  the  threi 
equal  factors  of  that  number.  Thus,  the  cube  root  of  125 
is  5,  since  5x5x5  =  125. 

818.  Pbikciplbs. — 1.  The  cube  of  a  number  expressed 
by  a  single  figure  contains  no  figure  of  a  higher  order  than 

hundreds. 

2.  The  cube  of  tens  contains  no  significant  figure  of  a 
lower  order  than  thousands,  Or  of  a  higher  order  than 
hundred  thousands. 

3.  The  cube  of  a  number  contains  three  times  as  many 
figures  as  ths  number,  or  three  times  as  many,  less  one  or 
two.    Thus, 

18  —            1  10«  =                      1,000 

38  =27  100«  =               1,000,000 

98  =        729  1000«  =         1,000,000,000 

99«  =  907,299  10000*  =  1,000,000,000,000 

4.  If  any  perfect  cube  be  separated  into  periods  of  three 
figures  each,  beginning  with  units'  place,  the  number  of 
periods  will  be  equal  to  the  number  of  figures  in  the  cube 
root  of  that  number. 

WBITTBN     EX  EnCIS  ES  • 

819.  To  find  the  cube  root  of  a  number. 

1.  Find  the  cube  root  of  405224 

OFESATIOK. 

405^224  (  70  +  4  =  74,  cube  root 
70»  =  343  000 


70^  X  8  =  14700  )^^ 
W-s.  405  324 
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Analysis.— Since  405334  ooosists  of  two  pf riods,  itg  cube  root 
will  consist  of  two  figures  (8 1 89  Pbin.  4).  Since  224  cannot  be  a 
part  of  the  cube  of  the  tens  of  the  root  (818,  Pbin.  2),  the  first 
figure  of  the  root  mast  be  foond  from  the  first  period,  405.  The 
fcreatest  number  of  ten$  whose  cube  is  contained  in  405000  is  7. 
Subtracting  the  cube  of  7  tens  from  the  given  number,  the  remain- 
der is  62224.  This  remainder  is  equal  to  the  product  of  three  times 
the  square  of  the  tens  of  the  root  by  the  units,  plus  three  times  the 
product  of  the  tens  hy  the  square  of  the  units,  plus  the  cube  of  the 
units  iS04cf  Prin.).  But  the  product  of  the  square  of  tens  by  units 
cannot  be  of  a  lower  order  than  hundreds  (81 89  Pbin.  2) ;  henoo 
the  number  represented  by  the  last  two  figures,  24,  cannot  be  a  part 
of  three  times  the  product  of  the  square  of  the  tens  of  the  root  by 
the  units ;  the  triple  product  must  therefore  be  founWn  the  part 
62200.  Hence,  if  62200  be  divided  by  3  x  70S  the  quotient,  which 
is  4,  will  be  the  units'  figure  of  the  root  or  a  figure  greater  than  the 
units'  figure.  Subtracting  74'  from  the  given  number,  the  result 
is  0 ;  hence  74  is  the  required  root. 

Instead  of  cubing  74,  the  parts  which  make  up  the  remainder 
62224  may  be  formed  and  added  thus  : 


8 

X 

70« 

X  4  = 

58800 

8 

X 

70 

X  4«  = 
4«  = 

8860 
64 

62224  ; 

Or,  since  4  is  a  common  factor  in  the  three  parts  which  make  up 
t)^e  remainder,  these  parts  may  be  combined  thus : 

8  X  70«        =14700 

8  X  70  X  4  =     840 

4*= 16 

15556x4  =  62224 

1.  In  this  example,  14700  iBe^parfia^  or  trial  divisor,  and  15556  is 
a  complete  divisor. 

2.  If  the  cube  root  contains  more  than  two  figures,  it  may  be 
found  by  a  similar  process,  as  in  the  following  example,  where  it 
will  be  seen  that  the  partial  divisor  at  each  step  is  equal  to  three 
times  the  square  of  that  part  of  the  root  already  found. 
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2.  Find  the  cube  root  of  12812904 


OFEBATIOlf. 


200»= 

l8TPAK.Diyi60B  8x200^       =120000 

8x200x80=  18000 
30»=      900 


CnlMBoot 

13,812,904(200+iO+4=884 
8000000 


Ibt  comflbtb  diyisob 


138900 


2d  pak.  diyisob    8  x  280*     =158700 

8x280x4=    2760 
4»=        1« 


4812904 
4167000 


645904 


645004 


2d  complb#  divisob  161476 

The  operation  may  be  abridged  as  follows : 

12^12,904(234 


2»= 

8 

l8T  PABTIAL  DIYISOB  8  X  20*      =1200 

8x20x8=  180 
8»=      9 

4812 
4167 

1st  COMFLBTB  DIYISOB                      1389 

2d  pab.  DIYISOB    8  X  230*     =158700 

8x230x4=    2760 
4*-        16 

645904 
645004 

2d  OOHPLBTB  DIYISOB                 161476 

RuLK — I.  Separate  the  given  numler  into  periods  of 
three  figures  each,  beginning  at  the  units'  place. 

II.  Find  the  greatest  number  whose  cube  is  contained  in 
the  period  on  the  left;  this  will  be  the  first  figure  in  the 
root.  Subtract  the  cube  of  this  figure  from  the  period  on 
the  leftj  and  to  the  remainder  annex  the  next  period  tc 
form  a  dividend. 

III.  Divide  this  dividend  by  the  partial  divisor,  which 
is  3  times  the  square  of  the  root  already  foufid,  considered 
as  tens;  the  quotient  is  the  second  figure  of  the  root. 
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IV.  To  t?ie  patiiai  divisor  add  3  times  the  product  of  Ihe 
second  figure  of  the  root  by  the  first  considered  as  tens,  also 
the  sqiiare  of  the  second  figure,  the  result  wiU  be  the  com* 
plete  divisor. 

Y.  Multiply  the  complete  divisor  by  the  second  figure  of 
the  root  and  subtract  the  product  from  the  dividend. 

VL  If  there  are  more  periods  to  be  brougfU  dovm^  pro- 
ceed as  before,  using  the  part  of  the  root  already  found, 
the  same  as  the  first  figure  in  the  previous  process. 

1.  If  a  cipher  occur  in  the  root,  annex  two  ciphers  to  the  trial 
diyisor,  and  another  i>eriod  to  the  dividend ;  then  prooeedps  before, 
annexing  both  cipher  and  trial  figure  to  the  root. 

2.  If  there  is  a  remainder  after  the  root  of  the  last  period  is  found, 
annex  periods  of  ciphers  and  proceed  as  before.  The  figures  of  the 
root  thus  obtained  will  be  dedmaU, 

What  is  the  cube  root 


3.  Of  15625? 

4.  Of  166375? 


7.  Of  1045678375  ? 

8.  Of  4080658192  ? 


5.  Of  1030301? 

6.  Of  4492125  ? 
9.  Find  the  cube  root  of  ^. 

Operation. — ^fff  =  ^^ =  f. 

BuLE. — The  cube  root  of  cf  fraction  may  be  found  by 
extracting  the  cube  root  of  the  numerator  and  denominator. 

In  extracting  the  cube  root  of  decimal  numbers,  begin  at  the 
units'  i^aoe  and  proceed  both  toward  the  left  and  the  right,  to 
separate  into  periods  of  three  figures  each. 

Extract  the  cube  root 


10.  OfHH- 

11.  OfHIH. 


14.  Of  .091125. 

15.  Of  12.812904. 


12.  Of2J. 
13.-  Of  39304. 
16<  What  is  the  cube  root  of  98867482624  ? 

17.  What  is  the  cube  root  of  .000529476129  ? 

18.  Find  the  cube  root  of  ^  correct  to  4  decimal  places. 


486  ITOLVTIOV. 

Flad  ibi6  second  momber  of  the  i^^owing  oqaaiaom: 

19.  lMi+ftJii  =  f      I     21.    •v^.4096  ~  .8368  =  P 

20.  -f^HH  X '^H*=^?l    23.    -^BiiSTa— (21.958)*=? 

23.  (24.8  +  'i/m^m)  X  (.125)*  =  ? 

24.  \'ie*  -i-  -^64  —  (4  X  v^:512)  =  ? 

Geosbtbical  Explakation'  of  Citbs  Boot. 

820.  What  iB  the  length  of  the  edge  of  a  cnbe  whoee 
volume  is  15626  enbic  feet? 

^«-  ^-  hetVig.l  lepRMOt  • 

cnbe  whoM  Tolnme  ia 
ISeaS  eabie  feet.  It  la 
leqnlred  to  find  ttas  lengtli 
of  the  edge  of  tbij  cube. 

Since  the  volume  of  a 
cabe  Is  equal  to  the  cnbe 
of  one  of  its  edges,  an 
edge  may  be  found  by 
extracting  the  cnbe  root 
of  the  Tolnme. 

Biuoe  IKZS  oonrists  of 
two  peiioda,  its  cube  root 
wQ)  coovjt  of  two  Ggnree.  The  greateat  nnmber  of  Ua*  whoee 
cnbe  is  contkined  in  15000  ia  3.  Hence,  the  length  of  the  edge  of 
the  cube  ia  20  feet  pins  the  unita'  fignre  of  the  root.  EtemoTing  the 
cube  whoae  edge  1b  90  feet  and  whoee  Toltime  la  8000  cable  fMt, 
there  lemaina  a  solid  whoee  volume  ia  7686  cnbte  feet  (Fig.  9). 
Thia  remaiiider  oonaista  of  noUda  liniilar  to  thoM  maAed  B,  C,  and 
D,  in  Fig.  1  and  Fig.  3  of  Art.  804. 

16,625(35 
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The  vtdnme  of  a  teetbB-  Fia.  3. 

gnlar  solid  is  eqaal  to  the 
prodact  of  the  area  of  its 
base  by  ita  height  or  thick- 
ness (472) ;   hence,  if  the 
volome  be  divided  bj  the 
area  of  the  baee  the  qao- 
tieat  will  be  the  thickness. 
Now,  unce  the  three  equal 
rectangnlar    solids,     each 
of  Trhich  is  30  feet  square 
and  whose  thickness  is  the 
onltH'  figure  of  the  root, 
contain  the    greater    por- 
tion of  the  7825  cubic  feet,  3  x  20*  or  800  x  3<  may  b«  used  as  a  trial 
divisor  to  find  the  thickneaa.     Dividing  7635  bj  1300  the  quotient 
is  S.     But  this  quotient  is  too  large,  for  if  6  feet  is  the  thickness, 
the  volume  of  Fig.  2  wUl   be  3x30'x6  +  3x30x6'  +  a',  or  0578 
cnbie  fevt.     Taking  5  feet  for  the  tblokneas,  the  volame  of  I^lg.  3 
is  7635   cubic  feet,  for  3x20'x5  +  3  *2Ox5'  +  5'={S00x2'  +  80'<2 
x5  +  l?)  5=1535  X  5=7635.     Hence,  35  feet  is  the  length  of  Ihs  ©dgi 
of  a  cube  whose  volume  is  15625  cubic  feet, 

FROnZEMS. 

831.  1.  What  is  the  length  of  the  edgo  of  a  cubicat 
box  that  contmns  46656  cu.  inches? 

2.  What  must  be  the  length  of  the  edge  of  a  cubical 
bin  that  shall  contain  the  same  volnme  as  one  that  is 
16  ft.  long,  8  ft  wide,  and  4  ft.  deep  ? 

3.  What  are  the  dimensiona  of  a  cnhe  that  has  the 
same  volume  as  a  box  2  ft.  8  in.  long,  3  ft.  3  in.  wide,  and 
1  ft.  4  in.  deep  ? 

4.  How  many  square  feet  in  the  surface  of  a  cube 
whose  volume  is  91136  cubic  feet? 

6.  What  is  the  length  of  the  inner  edge  of  a  cabioal 
bin  that  contains  150  bushels  ? 
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6.  What  18  the  depth  of  a  cubical  cistern  that  holds 
200  barrels  of  water  ? 

7.  Find  the  length  of  a  cubical  yessel  that  will  hold 
4000  gallons  of  water. 

ROOTS   OF  mOHEB   DEGREE. 

822.  Any  root  whose  index  contains  no  other  factors 
than  )^  or  3  may  be  extracted  by  means  of  the  square  and 
cube  roots. 

If  any  power  of  a  given  number  is  raised  to  any  required  power, 
the  result  is  thai  power  of  the  given  number  denoted  by  the  '^o- 
4uct  of  the  two  exponents.  (801.)  Conversely,  if  two. or  more 
roots  of  a  given  number  are  extracted,  successively,  the  result  is 
that  root  of  the  given  number  denoted  by  the  product  of  the  indices. 

1.  What  is  the  6th  root  of  2176782336? 

oFERATion .  Analysis. — The  index  of  the  re- 

^^2176782336  =  46656  qnired  root  is  6  =  3  x  3 ;  hence  ex- 

^ tract  the  square  root  of  the  given 

^46656  =  36  number,  and  the  cube  root  of  this 

Qy  result,  which  gives  36  as  the  6th  or 

^ required  root.     Or,  first  find  the 

V  2176782336  =  1296  ^ube  root  of  Ae  given  number,  and 

^1296  =  36  *^®^  ^^^  square  root  of  the  result. 

BuUL — Separate  the  index  of  the  required  root  into  its 
prime  factors,  and  extract  successively  the  roots  indicated 
by  the  several  factors  obtained;  the  final  resuM  wHl  be  the 
required  root, 

2.  What  is  the  4th  root  of  5636405776  ? 

a  What  is  the  8th  root  of  1099511627776  ? 

4.  What  is  the  6th  root  of  25632972850442049  ? 

6.  What  is  the  9th  root  of  1.577635  ? 

For  further  practical  applications  of  Involution  and  Evolution, 
'*  Mensuration.'' 


S/S3.  An  AHthmetieal  Progresfdon  is  a  sno- 
cession  of  numbers,  eacli  of  vhich  is  greater  or  lesa  than 
the  preceding  one  b;  a  constant  difference. 

Thus,  5, 7,  Q,  11, 13, 10,  is  aa  sriduMtJoU  pngreMiMi. 

834.  The  Terms  ot  an  aritbmeticid  progieseion  we 
tiie  numbers  of  which  it  coueiBt«.  The  first  and  last  terms 
are  called  the  Extremes,  and  the  other  terms  the  Means. 

825.  Tho  Common  Difference  is  the  difference 
Detwe^i  any  two  conseentiTe  terms  of  the  progresrion, 

826.  An  Inci'eaainff  Arithmetical  ProffreS' 
sion  is  one  in  which  each  term  is  greater  than  the  pre- 
ceding one. 

Thus,  1|  3, 0, 7, 9, 11,  la  tn  increaeiiig  pKyreosLon. 

837.  A  Decreaaittff  AfithmeHcal  Progrea- 
aion  is  one  in  which  each  term  is  less  ihaa  the  preced- 
ing one. 

Thns,  Iff,  IS,  11,  0,  7,  S,  8, 1,  la  a  deetearing  pK^norion. 

828.  The  following  are  the  qnantities  considered  in 
withmetical  progression  and  the  abbreviations  need  for 
them: 

1.  The  first  term,  (a).     I    3.  The  common  difference,  (rf). 

2.  The  kst  term,  (2).      '    4.  The  number  of  terms,    (»). 

6.  The  snm  of  all  the  terms,  («}■ 
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839.  To  find  one  of  the  extremesy  when  the  other 
extreme,  the  common  difference,  and  the  number 
of  terms  are  given. 

1.  The  first  term  of  an  increasing  progression  is  8,  the 
common  difference  5,  and  the  number  of  terms  20 ;  what 
is  the  last  term  ? 

OPERATION.  Analtsis.— The  2d  tenn  is  8+5  ; 

20  — 1  =  19  the  8d  term  is  8 +(5x2);  the  4tli  term 

r-^ r        rt ^-.rt •  is  8+(5  x  8);  and  so  on.    Hence,  8  + 

ly  X  0  -f  »  —  lOd  —  ^.  (I9x5)orl03i8the20thorto<<«nii- 

2.  The  last  term  of  an  increasing  progression  is  103^ 
the  common  difference  5,  and  the  nomber  of  terma  ^ ; 
what  is  the  first  term  ? 

^ Aw ALTSis.— The  1st  term  must  be 

a  number  to  which,  if  19  x  5  be  added, 
20  —  1  =  19  the  sum  shall  be  108 ;  henoe,if  10x5 

103  —  19x5  =  8  =  a     ^  subtracted  from  108,  the  remainder 

is  the  ^«^  term, 

3.  The  first  term  of  a  decreasing  progression  is  203, 
the  common  difference  5,  and  the  number  of  terms  40 ; 
what  is  the  last  term  ? 

4.  The  last  term  of  a  decreasing  progression  is  1,  the 
common  difference  2,  and  the  number  of  terms  9 ;  what 
is  the  first  term  ? 

BuLE. — I.  If  the  given  extreme  is  the  lessy  add  to  it  the 
product  of  th0  common  difference  by  the  number  of  terms 
lees  one. 

IL  If  the  given  extreme  is  the  greater,  subtract  from  it 
the  product  of  the  common  difference  by  the  number  of 
terms  less  one. 

(  a  =/  —  (»  —  1)  X  a. 
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5.  The  first  term  of  an  increasing  progression  is  6,  the 
common  difference  4,  and  the  nnmber  of  terms  8 ;  what 
is  the  last  term  ? 

6.  The  first  term  of  an  increasing  progression  is  2,  and 
the  common  difference  3  ;  what  is  the  50th  term  ? 

7.  The  first  term  of  a  decreasing  progression  is  100, 
and  the  common  difference  7 ;  what  is  the  13th  term  ? 

8.  The  first  term  of  an  increasing  progression  is  f^  the 
common  difference  |,  and  the  number  of  terms  20 ;  what 
is  the  last  term  ? 

830*  To  find  the  common  difference,  ivlien  the 
extremes  and  number  of  terms  are  g^Ten. 

1.  The  extremes  of  a  progression  are  8  and  103^  and 
the  number  of  terms  20  ;  what  is  the  common  difference  ? 

OPERATION.  ANAiiYSia  — The  difference  between 

103       ft"  *    19 5  d     *^®  extremes  is  equal  to  the  product 

"^  of   the    common  difference   by  the 

number  of  tenns  less  one  (829);  hence  the  common  difference  is 
f  {,  or  5. 

2.  The  extremes  of  a  progression  are  1  and  17,  and  the 
nnmber  of  terms  9  ;  what  is  the  common  difference  ? 

EuLE. — Divide  the  difference  between  the  extremes  by 
the  number  of  terms  less  one. 

Formula. — d  =  — ^^ . 

»  —  1 

3.  The  extremes  are  3  and  15,  and  the  nnmber  of  termu 
7 ;  what  is  the  common  difference  ? 

4.  The  extremes  are  1  and  51,  and  the  nnmber  of  terms 
76 ;  what  is  the  common  difference  ? 
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5.  The  jouBgest  of  ten  cliildreii  is  8,  and  the  ddest  44 
years  old;  their  ages  are  in  arithmetical  progression. 
What  is  the  common  difference  of  their  ages? 

6.  The  amonnt  of  $800  for  60  j^rs,  at  simple  kiterMt^ 
is  $4160.    What  is  the  rate  per  cent  ? 

7.  The  extremes  are  0  and  2^,  and  the  nmnber  of  terms 
18 ;  what  is  the  oommon  differenoe  ? 

8S1.  To  find  the  namber  of  terms,  when  the  ex- 
tremes and  eommon  ^fference  are  giweu. 

1.  The  extremes  of  a  progression  are  8  and  103^  an^ 

the  common  difference  5  ;  what  is  the  number  of  terms  ? 

OPfiSRATiosr.  AirAiiTBiB.^The  difierence  lyetmeegL  the 

•1 Q3 g  _i_  5  ^^  29       •xtwmfS  18  «qwil  to  the  prodact  of  iho 

1 Q  ^L  1  -1  9ft common    difference    by    the    number   of 

^^  +  l--^U^«       ierms  lees  one  (880);  henoe  the  number 

of  terms  less  one  is  equal  to  ^  or  19 ; 
therefore  19  +  1  or  20  is  the  number  of  terms. 

2.  The  extremes  of  a  progression  are  1  and  17,  and  the 
common  difference  2 ;  what  is  the  nnmfoer  of  terms  ? 

Rule* — Divide  the  differenoe  between  the  extremes  by 

the  common  difference,  and  add  one  to  the  quotient. 

I  ^  a 
FpEMULA, — n  =  — 3 — h  1. 

a 

3.  The  extremes  are  5  and  75,  and  the  common  differ- 
ence is  5 ;-  what  is  the  number  of  terms ? 

4.  The  extremes  are  i  and  20,  and  the  common  differ- 
ence is  6^ ;  what  is  the  number  of  terms  ?  f 

5.  A  laborer  receiyed  50  cents  the  first  day,  54  cents 
ttie  second,  58  cents  the  third,  and  so  on,  until  his  wages 
were  $1.54  a  day;  how  many  days  did  he  work ? 

6.  In  what  time  will  $500,  at  7  per  cent  Bim^de  inter^ 
est,  amount  to  $885  f 
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832.  To  find  the  sum  of  all  tbe  terms,  when  i^e 
extremes  and  the  number  of  terms  are  sriven. 

1.  The  extremes  of  an  arithmetical  progression  are  i 
and  14^  and  the  number  of  terms  is  5 ;  what  is  the  sum 
of  all  the  terms  ? 

An  AiiYSis.^-The  common  di  f» 

OPBRATiOK.  f erence  is  found  to  be  3  (830)  ; 

g  z=    2-f   5+   8-1-11  +  14      hence    l&e    leqnired   sum   is 

s  =  144-114-   84-   54-   2  ^^^  ^  2+5+3+U+14,  or 

— — — ^— ^- —  14+ 11+8 +5 +  2.    Adding  tOie 

$8  =  16  4- 16  4- 16  4- 16  4- 16  coiteeponding  terms  of  these 

2  8  =  16x5  =  (2 4- 14)  X 5  two  progressions,  we  have  2 

2  -^  14  times  the  sum  =  16  x  5  =  (2  + 

«  = 2 —  X  5  =  40.  14)  X  5  ;    hence   the   sum   ig 

2  +  14    ^      .. 
— -— x5=:40. 

2.  The  extremes  of  an  arithmetical  progression  are  5 
and  75^  and  the  number  of  terms  is  15 ;  what  is  the  sum 
of  fdl  the  terms  ? 

EuLE. — Multiply  the  sum  of  the  extremes  iy  half  the 
number  of  terms. 

PoninTLA. — s  =  -  X  (a  4-  0- 

3.  The  extremes  are  4  and  40,  and  tl^  number  of  terms 
is  7 ;  what  is  the  sum  of  all  the  terms  ? 

4.  The  extremes  are  0  and  250,  and  the  nnmher  of 
terms  is  1000 ;  what  is  the  sum  of  all  the  terms  ? 

5.  How  many  strokes,  beginning  at  1  o'clock,  does  the 
hammer  of  a  common  clock  strike  in  12  hours? 

6.  A  body  will  fall  16^  ft  in  the  first  second  of  its 
fall,  48i  ft.  in  the  second  second,  80^^  ft.  in  the  ttiir4 
second,  and  so  on ;  how  far  will  it  fall  in  one  minute  ? 


J 
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833.  A  Geometrical  Progression  is  a  sacces- 
sion  of  numbers,  each  of  which  is  greater  or  less  than  the 
preceding  one  in  a  constant  ratio. 

HiiiB,  1,  8.  9,  27,  81,  etc.,  is  a  geometrical  progreaBioii. 

S34«  The  Terms  of  a  geometrical  progression  ar* 
the  numbers  of  which  the  progression  consists.  The  first 
and  last  terms  are  called  the  Extremes,  and  the  other 
terms  the  Means. 

835.  The  JEUitio  of  a  geometrical  progression  is  the 
quotient  obtained  by  dividing  any  term  by  the  preceding 
one. 

836.  An  Increasing  Geometrical  Progres" 
sion  is  one  in  which  the  ratio  is  greater  than  1. 

Thus,  1,  2,  4,  8, 16,  etc,  is  an  increasing  progresidon. 

837.  A  Decreasing  Geometricml  ProgreS'* 
sion  is  one  in  which  the  ratio  is  less  than  1. 

Thus,  1,  i,  \,  i,  tV*  ®^>  ^  ^  decreasing  progreesioiL 

838.  An  Infinite  Decreasing  Geometrical 
Progression  is  one  in  which  the  ratio  is  less  than  1, 
and  the  number  of  terms  infinite. 

Thus,  1,  \,  ^,  i,  ^,  -ff,  ^y  and  so  on  is  an  infinite  decreasing 
progression. 

839.  The  following  are  the  quantities  considered  in 
geometrical  progression : 


1.  The  first  term  {a). 

2.  The  last  term    (I). 


3.  The  ratio  (r). 

4.  The  number  of  terms    («). 


5.  The  sum  of  all  the  terms  (s). 
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840t  To  find  one  of  the  extremes,  when  the  other 
extreme,  the  ratio,  and  the  number  of  terms  are 
Sri^en. 

1.  The  first  term  of  a  progression  is  2,  the  ratio  3,  and 
the  number  of  terms  10 ;  what  is  the  last  term  ? 


OPERATION. 

g»  __  3^9533  ANALYSIS.— The  3d  tenn  is  2  x  3 ;  the  third 

term  is  2x3x3  or  2x3*;  the  4th  term  is 
2x3';    and  so  on.    Hence  the  10th  or  last 


2 


39366  =  I         term  is  2  x  3»  or  39366. 

2.  The  last  term  of  a  progression  is  39366,  the  ratio  3, 
and  the  number  of  terms  10 ;  what  is  the  first  term  ? 

OPBRATioif.  Analysis. — ^The  first  term  most  be  a  nam- 

39366  ^^»  by  whidi  if  3*  be  multiplied  the  product 

39      =  2  =  «        shall  be  39366  ;  hence,  if  39366  be  divided  by 

3*,  the  quotient  will  be  the  firtft  term, 

3.  The  first  term  of  a  progression  is  1,  the  ratio  ^,  and 
the  number  of  terms  9 ;  what  is  the  last  term  ? 

Rule. — I.  If  the  given  extreme  is  the  first  term,  muUi- 
ply  it  by  that  power  of  the  ratio  whose  exponent  is  one  less 
than  the  number  of  terms. 

II.  If  the  given  extreme  is  the  last  term,  divide  it  by 
that  power  of  the  ratio  whose  exponent  is  one  less  than  the 
number  of  terms. 

FoBMUL-aL — I  =  ar"-^ ;      a  =  — j . 

4.  The  first  term  of  a  geometrical  progression  is  6,  the 
ratio  4,  the  number  of  terms  6 ;  what  is  the  last  term  ? 

5.  The  last  term  is  192,  the  ratio  2,  and  the  number  of 
terms  7 ;  what  is  the  first  term  ? 
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6.  A  droyer  bought  20  cows,  agreeing  to  pay  $1  for  the 
first,  $2  for  the  second,  $4  for  the  third,  and  m  on ;  how 
much  did  he  pay  for  the  last  cow  ? 

7.  Find  the  amount  of  $250  for  4  years  at  6  per  c^iL 
compound  interest 

The  firel  term  la  250,  the  mUo  1.06,  and  tlie  nmreber  of  terms  5. 

8.  If  1  cent  had  been  put  at  interest  in  1634,  what 
would  it  have  amounted  to  in  the  year  1874^  if  it  had 
doubled  its  value  every  12  years  f 

841.  To  find  the  ratio,  wlten  the  extremes  and 
the  number  of  terms  are  given. 

1.  The  first  term  is  2,  the  last  term  512,  and  the  num- 
ber of  terms  5 ;  what  is  the  ratio  ? 

OPBRATiOH.  Akaltsib.— If  llie  4th  power  of  the 

MXM.  =:  256  i«tio  be  multipUed  bj  2,  the  product  will 

4/--—  __  .  __  be  612  (840);   beace,  if  512f  be  divided 

V256  —  4  —  r        y^^  2,  the  quotient.  256,  wUl  be  the  4th 

power  of  the  ratio.    Hence  the  ratio  is  the  4th  root  of  256,  or  4 

2.  The  first  term  is  1,  the  last  term  7^,  and  the  num- 
ber of  terms  9  ;  what  is  the  ratio  ? 

EuLE. — Divide  the  last  term  by  the  first,  and  extract 
that  root  of  the  quotient  whose  index  is  one  less  than  the 
number  of  terms. 


..-r  jyi. 


Formula. 

'   a 

3.  The  first  term  is  8,  the  last  term  5000,  and  the  num- 
ber of  terms  5  ;  what  is  the  ratio  ? 

4.  The  first  term  is  .0112,  the  last  term  7,  and  the 
number  of  terms  5 ;  what  is  the  ratio  ? 

5.  The  first  term  is  ^,  the  last  term  15^,  and  the 
number  of  terms  7 ;  what  is  the  ratio  ? 
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842*  To  find  the  number  of  t^mui^  whea  the 
extremes  and  the  ratio  are  given* 

1.  The  extremes  are  2  and  512^  and  the  ratio  is  4;  what 
is  the  number  of  terms  ? 

OPERATION.         ANALT8i8.-^If  512  be  divided  hy  2,  the  quotient, 

2  )  512       256,  will  be  that  power  of  the  ratio  whose  exponent 

~~rri       is  one  lass  than  the  namber  of  terms  (841).    Bot 

256  is  the  4th  power  of  the  ratio  4 ;  hence  the  num- 

4*  =r  256      j^r  tfterma  is  6. 

2.  The  extremes  are  1  and  j^,  and  the  ratio  is  i ;  what 
is  the  namber  of  terms  ? 

BuLE. — Divide  the  last  term  hy  the  first;  then  the  expo- 
nent of  the  power  to  which  the  ratio  must  ie  raised  to  pro- 
duce  the  qtiotient  is  one  less  than  the  number  of  terms. 

Formula. — r*^^  =  - . 

a 

3.  The  extremes  are  2  and  1458^  and  the  ratio  is  3; 
what  is  the  niunber  of  terms  ? 

4.  The  extremes  are  -^  and  \,  and  the  ratio  2 ;  what 
is  the  number  of  terms? 

843.  To  find  the  sum  of  all  the  terms,  when  the 
extremes  and  the  ratio  are  given. 

1.  The  extremes  are  2  and  128,  and  the  ratio  is  4 ;  what 
is  the  sum  of  all  the  terms  ? 

OPERATION. 

(128x4)  ~2_  510  _ 

4-1        "~    3    — ■^'"  — • 

4  «  =       8+32+128+512       Avaltsis.— Subtract  the  snm  from  4 

8  =  2+8+82  +  128  times  the  sum,  and  510  remains,  which 

8  #  =  512  —  2  =  510  ^  8  times  the  sum ;  hence,  ^i^,  or  170, 
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2.  The  extremes  are  1  and  ^,  and  the  ratio  is  \ ;  what 
is  the  sum  of  all  the  terms  ? 

i»=        i+i  +  i  +  iV  +  Vr 


Rule. — Multiply  the  last  term  by  the  ratio,  and  divide 
the  difference  between  the  product  and  the  first  term  by  the 
difference  between  1  and  the  ratio. 

FOEMULA. — s  =  — ^  . 

r  —  1 

3.  The  extremes  are  3  and  384^  and  the  ratio  is  2 ;  whai 
is  the  sum  of  all  the  terms  ? 

4.  The  extremes  are  4|  and  ^^y  and  the  ratio  is  ^ . 
what  is  the  snm  of  all  the  terms  ? 

5.  What  is  the  sum  of  all  the  terms  of  the  infinite  pro 
gression  8,  4,  2,  1,  J,  i,  ....  ? 

The  Icut  term  of  this  progression  may  be  conceived  as  0. 

6.  What  is  the  sum  of  all  the  terms  of  the  infinite  pro- 
gression 1,  i,  i,  Vr>  A:>  •  •  •  •  ^ 

7.  What  is  the  sum  of  1+J+|^+^,  etc.,  to  infinity? 

8.  The  first  is  7,  the  ratio  3,  and  the  number  of  terms 
4 ;  what  is  the  sum  of  all  the  terms  ? 

first  find  the  last  term  by  Art.  840. 

9.  A  drover  bought  10  cows,  agreeing  to  pay  $1  for  the 
first,  $2  for  the  second,  $4  for  the  third,  and  so  on ;  whit 
did  he  pay  for  the  10  cows? 

10.  If  a  man  were  to  buy  12  horses,  paying  2  cents  for 
the  first  horse,  6  cents  for  the  second^  and  so  on^  what 
would  they  cost  him  ? 


844*  An  Annuity  is  a  sum  of  money  payable  an- 
nually. The  term  is  also  applied  to  a  sum  of  money 
payable  at  any  equal  intervals  of  time. 

845.  A  Certain  Annuity  is  one  which  continues 
for  a  definite  period  of  time. 

846.  A  Perpetual  Annuity  or  Perpetuity 

is  one  which  continues  forever. 

847.  A  Contingent  Annuity  is  one  which  begins 
or  ends,  or  both  begins  and  ends,  on  the  occurrence  of 
some  specified  future  event  or  events. 

848.  An  Annuity  Forborne  or  in  Arrears 

is  one  the  payments  of  which  were  not  made  when  due. 

849.  The  Amount  or  Final  Value  of  an  an- 
nuity is  the  sum  of  all  the  payments  inca-eased  by  the 
interest  of  each  payment  from  the  time  it  becomes  due 
until  the  annuity  ceases. 

850.  The  Present  Worth  of  an  annuity  is  such  a 
sum  of  money  as  will,  in  the  given  time,  and  at  the  given 
rate  per  cent.,  amount  to  the  final  value. 

851.  An  annuity  is  said  to  be  deferred  when  it  does 
not  begin  until  after  a  certain  period  of  time ;  it  is  said 
to  be  reversionary  when  it  does  not  begin  until  after  the 
occurrence  of  some  specified  future  event,  as  the  death 
of  a  certain  person;  and  it  is  said  to  be  in  possession 
when  it  has  begun,  or  begins  immediately. 
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ANNUITIES   AT   SIMPLE   INTEREST. 

SS2.  All  problems  in  annuities  at  simple  interest  may 
be  solved  by  combining  the  roles  in  Arithmetical  Pro- 
gression with  those  in  ^mple  Interest 

WMITTJBN    MX:BMCISJBS. 

853.  1.  What  is  the  amount  of  an  annuity  of  $300  for 
5  yearS)  at  6  per  cent,  simple  interest  ? 

OPERATION. 

300+372  ^^Q^  Analysis.— At  the  end  of  the  S(h 

2  year  the  loilowing  sums  were  due : 

The  5th  year's  payment  =  $800, 

The  4th  year's  payment  =  $300  +  $18  =  $318, 
The  3d  year's  payment  =  $300  +  $86  =  $88«, 
The  Sd  year's  payment  =  $800  +  $54  s  $854, 
The  1st  year's  payment  =  $800  +  $72  =  $872. 

Theae  snms  fvcm  an  arithiiMttcal  pro^mseioQ,  in  which  the  first 
term  is  the  annuity*  $300,  the  common  difference  ia  the  interest  ol 
the  annuity  for  1  year,  and  the  number  of  terms  is  the  number  of 
years.  The  sum  of  all  the  terms  of  this  progression  is  $1680  (^SS), 
which  is  the  amount  of  the  annuity. 

2.  A  father  deposits  annually  for  tiie  benefit  of  his  son^ 
beginning  with  his  tenth  birthday,  sueh  a  sum  tliat  on 
his  21st  birthday  the  first  deposit,  at  simple  inL,  amounts 
to  $210,  and  the  sum  due  his  son  is  $1860.  Find  the 
annual  deposit,  and  at  what  rate  per  oent.  it  is  deposited* 

OPERATION. 

G  X  (1st  term  +  210)  =  1860;    (882.) 

Hence,  1st  term  =  310  —  210  =  100  =  at. 

(210  — 100)  -T-  (12  —  1)  =  i^^  =  10  =  rf.    (830.) 

Analysis.— Here  $210,  the  first  deposit,  is  the  last  term ;  12,  th» 
number  of  dei>osit8,  is  the  number  of  tetms  i 
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and  $1860,  ilie  final  value  of  the  annnity.  Is  the  sum  of  all  the 
tenns.  Usiiig  the  principle  of  83^,  we  find  the  pnt  term  to  be 
$100,  which  is  liie  annnal  dcpoiit.  B^^SOtl,  the  common  dif- 
ference is  found  to  be  $10 ;  hence  10  per  cent,  is  the  required  rate. 

3.  What  is  the  amount  of  an  annnity  of  $150  for  b\ 
yaars,  payable  quarterly,  at  1 J  per  cent  per  quarter  ? 

4.  What  is  the  present  worth  of  an  annuity  of  $300 
for  5  yeSH^,  at  6  per  cent.  ? 

5.  What  is  the  present  worth  of  an  annuity  of  $500 
for  10  years,  at  10  per  cent.  ? 

6.  In  what  time  will  an  annual  pension,  of  $500  amount 
to  $3450,  at  6  per  cent,  simple  interest  ? 

7.  Find  the  rate  per  cent,  at  which  an  annuity  of  $6000 
will  amount  to  $59760  in  8  years,  at  simple  int^est. 

8.  A  man  works  for  a  farmer  1  ]rr.  6  mo.,  at  $20  per 
month,  payable  monthly ;  and  these  wages  remain  unpaid 
until  the  expiration  of  the  whole  term  of  service.  What 
is  due  the  workman,  allowing  simple  interest  at  6  per 
cent,  per  annum  ? 

ANNUITIES    AT    COMPOUND    INTEREST. 

854.  All  probl^ns  in  annuities  at  oomponnd  interest 
may  be  solved  by  combining  tiiB  rules  in  Geometrical 
Progression  with  those  in  Compound  Interest 

WniXTBN    BXEBCISES. 

1.  What  is  the  amount  of  an  annuity  of  $300  for  5 
years,  at  6  per  cent,  compound  interest  ? 

OPERATION.  Analysis.— At  the  end  of  the 

300  X  1.06»— '300       HaM^o       5th  year  the    following   soma 
:06  ^  lt)yi.lJ      ^  ^^^ . 
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The  5fh  jear's  payment  =  $900, 

The  4th  year's  pajment  +  inteiest  for  1  jea/  =  $300  x  1.06, 

T^e8d  year's  payment +'€ompoiuid  int.  ford  years  =|8OOxl.O0*, 
The  2d  year's  payment  +  compound  int.  for  3  years  =  (300  x  l.OQs, 
The  1st  year's  payment  +  compound  int.  for  4  years  =  $800  x  1.06^ 

These  sums  form  a  geometrical  progression,  in  which  the  first 
term  is  the  annuity,  $300,  the  ratio  is  the  amount  of  $1  for  1  year, 
and  the  numher  of  terms  is  the  number  of  years.  The  sum  of  all 
the  tenns  of  this  progression  is  $1691.13  (843),  which  is  the 
amount  of  the  annuity. 

2.  What  is  the  present  worth  of  an  annuity  of  $300  for 
5  years,  at  6  per  cent,  eomponnd  interest  ? 

OPERATION.  Akalysis. — The  amount  of  tUs  an- 

1691. 13  niiity  is  $1681.18.     The  amount  of  $1  for 

1  338226  ^^  •^^"^*  *  ■'■     6  years,  at  6  per  cent,  compound  interest, 

is  $1.888326  (587).    Hence,  the  present 

^1601 18 

worth  of  the  annuity  is  T-Sooooij »  ^^  $1263.71. 

3.  Find  the  annuity  whose  amount  for  25  years,  at  6 
per  cent,  compound  interest,  is  $16459.35. 

4.  What  is  the  present  worth  of  an  annuity  of  $700 
for  7  years,  at  6  per  cent,  compound  interest  ? 

5.  An  annuity  of  $200  for  12  years  is  in  reversion  6 
years.  What  is  its  present  worth,  compound  interest 
at  6^? 

6.  A  man  bought  a  tract  of  land  for  $4800,  which  was 
to  be  paid  in  installments  of  $600  a  year ;  how  much 
money,  at  6  per  cent,  compound  interest,  would  discharge 
the  debt  at  the  time  of  the  purchase  ? 

7.  What  is  the  present  value  of  a  reversionary  lease  of 
$100,  commencing  14  years  hence,  and  to  continue  20 
jrears,  compound  interest  at  5  per  cent.  ? 
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865.        SYNOPSIS    FOR    REVIEW. 

(1.  A  Power.  2.  Involatioii.  8.  Base,  or  Boot.  4.  Ez« 
'  1.  DBFS.  I     pooeai.    |{.  Sqnaie.    6.  Coba    7.  PerfBOt  Powell 
3.  Pbivcipia 

3.  802.    Bulb.    1.  For  Integers.    2.  For  Fnetioiis. 

4.  803.    1.  Principle.    2.  Geometrical  niastration. 

5.  804.    1.  Principle.    2.  eeometrical  lUiustration. 
( 1.  Square  Boot.    2.  Cube  Boot,  etc    8.  Ev<(dation 

1.  Dbsb.  y     ^  Badical  Sign.    fi.  Index. 

2.  810.    Bale, 
a  812.    Principlee,  1,  2,  3, 4. 
4  813.    Bole.  I,  n.  III.    For  Fraction& 


^  ^   5.  SI 4.    Geometrical  niastration. 
P       6.  818.    Principles,  1,  2,  3, 4 

7.  819.    Bule,  I,  n,  HI.  IV,  V,  VL    For  Fractions. 

8.  820.    Geometrical  niastration. 

9.  822.    Boots  of  a  ffigher  D^ree.    RuU, 
r  1.  ArUhmaieal  Progression.  2.  Terms.  8.  Oommm 

^  1.  DBFS.  <    Difference.  4  Increasing  Arithmetical  Progression, 
(    5.  Decreasing  Arithmetical  Progression. 
2.  Quantities  considered. 
8.  829.    Bale,  I,  IL    Formidm. 
4  830.    Bole.    Formvia. 

5.  831.    Bale.    Formula. 

6.  832.    Bale.    Formula. 
(1.  Geometrical  Progression.    2.  Terms.     8.  Eatto. 

1.  DBFS.  <     4  Increasing  Oeom.  Prog.    5.  Decreasing  Chom. 
(     Prog.    6.  Infinite  Decreasing  Oeom.  Prog, 

2.  vQoantities  considered. 
8.  840.    Bole,  I,  IL    Formula. 
4  841.    Bale.    Formula. 
5.  842.    Bale.    Formula. 
8.  843.    Bale.    FormuUi. 

Annaity.     2.  Certain  Annnitj.    8.  Perx)e^ltj. 
4  Contingent  Annaitj.    5,  Annaity  in  Arrelrs. 

1.  DBFS.  •{  6.  Amount.  7.  Present  Worth  of  an  Annuity 
8.  Deferred  Annuity.  9.  Beversionary  Annuity. 
10.  Annuity  in  Possession. 

2.  AmnjiTiES  at  Simflb  Interest.  )  _,_, ,         ,  ._  , 
a  ANNurriBS  at  Comp.    Intbrbst.    P«^«°»»  how  soiled. 
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856.  JSeruuration  b  the  proeew  of  flndluf;  the  nninlier  ol 

LINES. 

857.  A  Straight  Line  b  *  line  that 
doen  not  change  its  dl]«eti<Hi.  It  ia  the  ahoii- 
est  diatwaoa  between  two  points. 

808.  A  Curved  Unecluuisee  itsdiiee- 
tiOD  at  evei7  pcont 

859.  ParaUel  lAnes  taave  the  BMite 
dinction ;  and  bdag  In  the  sauB  plane  and 
eqaall;  distant  from  each  other,  they  can  nev^ 

860.  A  Horixontal  JAne  k  a  line  jm- 
allel  dther  to  the  homon  or  water  lereL 

861.  A  Perpendicular  Line   U   ■ 

Hn^gfit  line  drawn  to  meet  another  Htnlght 
line,  eo  as  to  incline  no  mote  to  the  one  Bide 
than  to  the  other. 

A  perpendlenlar  to  >  borlaoanl  floelloiIM  avtrtt 
csIliDa. 

ANGLBa 

862.  An  Angle  it  the  diffbrenee  in  the 
dinction  of  two  lines  proceeding  from  a  com- 
mon pi^Dt,  called  the  varlex. 

A>|4es  are  nwHDTcd  bT  d<sTc«a.    (SOI.) 

863.  ASiffbf^n^/eiaan  angle  fonnad 
b;  two  linea  perpendieolar  to  taeh  other. 

864.  An  Obtuse  Angle  is  greater  than 
a  right  angle. 

865.  An  AcuU  Angle  is  leas  than  ■ 
right  angle. 

task*  (OWVI  lli^  aatfaa  an  calM  tUgw  oiylM. 


V 


TBI  AKGLES. 
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PLANE    FIGURES. 

866.  Al^neJPiijrureitftpQrtiottofapkDesiiifiLoeboiuffibd 
hy  stiaight  or  curved  Une& 

867«  A  Folygon  is  a  plane  figure  bounded  by  straight  linea. 

868.  The  Berifnetei*  of  a  polygon  is  the  sum  of  ltd  sides. 

869*  The  Area  of  a  plane  figure  is  the  sur&oe  inchided 
mthin  the  lines  which  bound  it    (460.) 

A  regviar  pUygcn  has  all  its  sideB  and  all  its  angles  eqaal. 

The  altitude  of  a  pplygon  is  tbe  perpen4iciilar  distance  between  its  ban  and 
a  side  or  angle  opposite. 

A  polygon  of  three  sides  is  called  a  trigon^  or  triangle ;  of  foor  sides,  a  tetrar 
ffon^  or  qoadrilatend  $  of  ftf«  sidesi  ugmUatftm^  etc 


Pentagon.        Hexagon.        Heptagon.        Octagon.         Nonagon.         Decagon. 


TRIANQLBS. 

870.  A  Tt'iangle  is  a  plane  figure  bounded  by  three  sides, 
and  having  three  angles. 

871.  A  HighUAngled  Triangle 

is  a  triflf&gle  having  one  right  angle. 

872.  The  Hypothentise  of  a  right- 
angled  triangle  is  the  side  opposite  the 
right  angle. 

873.  The  Base  of  a  triangle,  or  of 

any  plane  figure,  is  the  side  on  which  it  is  supposed  to  stand. 

874.  The  Perpendicular  of  a  right-angled  triangle  is  the 
side  which  forms  a  right  angle  with  the  basei 

875*  The  Altitude  of  a  triangle  is  aline  drawn  from  the  angla 
opposite  perpendicular  to  the  base. 

1.  The  dotted  lines  in  the  following  figures  represent  the  altUvde. 

jL  Triangles  are  named  f  ron  tbs  relatioo  hoth  of  their  sides  and  aaglM. 
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KB178UBATION. 


876*  An  Equilateral  Triangle  has  its  three  sides  equal. 
877.  An  Isosceles  Triangle  has  only  two  of  its  sides  eqo&L 
0TS*  A  Seaiene  Trimngle  hat  all  «)f  its  sides  cmequaL 


Fio.  t 


Fig.  8. 


Fig.  8. 


Bqailateral. 


Isosceles. 


Scalene. 


879.  An  Equiangular  Triangte  has  three  equal  angl 
(Fig.  1.) 

880.  An  Acute^angled  Trimn§^  hits  Hifee  aeute  angles. 

(Kg.  2.) 

881«  An  Obtuse^angled  Triangle  has  one  obtuse  angle. 
(Kg.  8.) 

882.  The  base  and  altitude  of  a  triangle  being 
given  to  find  its  area. 

1.  find  the  area  of  a  triangle  whose  base  is  26  ft  and  altitude 
145  feet. 

_ 14  5 

Operation.— 14.6  x  26-!-2=188l  sq.  ft.  Or;  26  x  ~=188i  square 

feet,  area, 

2.  What  is  the  area  of  a  triangle  whose  altitude  is  10  ytitdm  and 
base  40  feet? 

Bulb. — 1.  Divide  t?ie  product  €f  the  hate  and  aUHudeh^  2,    0^ 
2.  Multiply  the  base  by  one-half  the  altitude. 

Find  the  area  of  a  triangle 

8.  Whose  base  is  12  fk  6  in  and  altitude  6  ft.  9  in. 

4  Whose  base  is  25.01  chains  and  altitude  18.14  chains. 

5.  What  is  the  cost  of  a  triangular  piece  of  land  whose  base  Is 
15.48  ch.  and  altitude  9.^7  ch.,  at  $60  an  acre  ? 

6.  At  $.40  a  square  jard,  find  the  cost  of  paving  a  triangfalar 
court,  its  base  being  105  feet  and  its  altitude  21  yards  ? 

7.  Find  the  area  of  the  gable  end  of  a  house  that  is  28  ft  wide, 
and  the  ridge  of  the  roof  15  ft.  higher  than  the  foot  of  the  rafters. 


883.  Tlsie  area  aad  one  cliBieiisioa  being^ri^fV)  to 
ftaci  tbe  other  dimension. 

1.  What  is  the  base  of  a  triangle  whose  area  \»  ISd  square  feet 
and  altitude  14  feet? 

Operation.--(189  sq.  ft.  X  2)-3-14  =  27  ft.,  ba$e, 

2.  Find  the  altitude  of  a  triangle  ^hose  area  is  20^  square  feet 
and  Vase  8  jards. 

HuLSL — DovhU  the  area,  then  divide  by  the  given  dimemian, 

I^d  the  other  dimension  of  the  triangle 

8.  When  the  area  is  65  sq.  in.  and  the  altitude  10  inches. 

4.  When  the  base  is  42  rods  and  the  area  588  sq.  rods. 

5.  When  the  area  is  6^  {u;res  and  the  altitude  17  yards. 

6.  When  the  base  is  12.25  chains  and  the  area  5  A.  83  P. 

7.  Paid  ^1050  for  a  piece  of  land  in  the  form  of  a  triangle,  at  the 
rate  of  $5^  per  square  lod.   If  the  base  is  8  id.»  what  in  it9  aliunde  ? 

884.  The  three  sides  of  a  triangle  being  given  to 
iind  its  area. 

1.  Fifid  the  a^ea  of  a  triongliQ  whuose  sid£;0  »re  80,  4(K  and  50  ft. 
Operation.— (804-40-i-60)-i-2  =  60;  60— SOarSQ;  60^403=20: 

CK)-50  =  XO.    \/Q0xd0x20xTQ  =  600 ft.,  area, 

2.  What  is  the  area  of  an  isosceles  triangle  whose  bsM  i#  20  ft., 
and  eaeh.  of  ita  «|iial  sidet  15  jfoeli? 

Rule. — From  half  the  sum  of  the  three  eidei,  subtract  each  side 
separately;  mvMply  t?ie  half -sum  and  the  three  remainders  toyether; 
the  square  root  of  the  product  is  the  area. 

8.  Find  the  area  of  a  triangle  whose  sides  are  25,  36,  and  49  in. 

4  How  many  acreQ  in  a  i^eld  in  tb^Qform  of  an  equilateral  tri^ 
angle  whose  sides  each  measure  70  rods  ? 

5.  The  roof  of  a  house  80  ft.  wide  has  the  rafters  on  one  sidt 
20  ft.  long,  and  on  the  other  18  ft.  long.  How  many  square  feet  oi 
boaidf  wiU  1^  ¥9q^iI^  to  board  up  both  gable.  «nd8? 
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885.  The  following  prhidples  yelating  to  rigkt^ngled  tfiangles 

haTe  been  eslaUished  bj  Oeomfidiy : 

Principles.— L  The  ignore  of  the 
hypothen  use  of  a  right-angled  triangle 
i$  equal  to  the  sum  of  the  squaree  of 
the  other  two  eidee, 

2.  The9qtu»reofihehaae,orof  the 
perp^ndietdar^  of  a  righl-angted  tri- 
angle is  equal  to  the  square  of  the 
hypothenuse  diminished  hff  the  square 
of  the  other  side^ 

886.  To  find  the  hypothenuse. 

1.  The  base  of  a  right^mgled  triangle  is  13,  and  the  perpendicular 
16.    What  is  the  length  of  the  hTpothenuse  ? 

Opbkation.— 13* + 16«=r400  (Prin.  1).     ^400=30,  hypothenuse, 

2.  The  foot  of  a  ladder  is  15  feet  from  the  base  of  a  buildin|)r»  and 
the  top  reaches  a  window  36  feet  above  the  base.  What  is  the 
length  of  the  ladder  ? 

'B.\rL&,-^Extract  the  square  root  of  the  sum  of  the  squares  of  the 
base  and  the  perpendicular  ;  the  resvU  is  the  hypothenuse, 

8.  If  the  gable  end  of  a  house  40  ft  wide  is  16  ft,  high,  what  ia 
the  length  of  the  rafters  1 

4.  A  park  35  chains  long  and  28  ohains  wide  hasa  walk  running 
through  it  from  opposite  comers  in  a  str^ht  Bne.     What  is  the 

length  of  the  walk? 

5.  A  room  is  30  ft.  long,  16  ft.  wide,  and  13  ft.  high.  What  is  the 
distance  from  one  of  the  lower  comers  to  the  opposite  upper  comer? 


887.  To  find  the  base  or  perpendienlar. 

1.  The  hypothenuse  of  a  right-angled  triangle  is  85  feet,  and  the 
perpendicular  38  feet.     Find  the  base. 

Operation.— 85«-28»  =  441  (Prin.  2).    v^iS  =  21  ft,  base. 


QUABBIIiATBRALS 
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8.  The  hTpothemiie  of  a  right-angled  trian^  is  58  yaidt  and 
the  base  84  feet.    Find  the  perpfflddicalar. 

BxjjJL—Exfyraet  the  iquare  root  of  the  difference  hettoeentheequare 
of  the  hypothentue  and  the  square  of  the  given  side;  the  remdt  i»  the 
required  eide. 

8.  find  the  width  of  a  hooee,  irhoee  rafters  are  12  ft.  and  15  ft 
long,  and  that  form  a  right  angle  at  the  point  in  which  they  meet. 

4.  A  line  zeaching  from  the  top  of  a  j^edpice  120  feet  high,  on 
tiiie  bank  of  a  riTer,  to  the  oppoate  side  is  880  feet  long.  How 
wide  is  the  liver  t 

5.  A  ladder  52  ft.  long  stands  against  the  side  of  a  building, 
flow  man  J  feet  most  it  be  drawn  out  at  the  bottom  that  the  top 
may  be  lowered  4  feet? 

QUADBHiATEBALS. 

888.  A  Qu€tdrUateral  is  a  plane  figure  bounded  by  four 
straight  lines. 

There  are  tiiree  Idnds  of  qaadrilmterala,  the  iVmafiMo^ram,  TWvewitf ,  and 
Trmfettum, 

889.  A  JParallelogram  is  a  quadrilateral  which  has  its 
opposite  sides  paralleL 

There  are  four  Idnde  of  paraUelpgrame,  the  JSguare^  MectanffU^  J^omMd^ 
andShombus. 

890.  A  Mectangle  is  any  parallelogram  having  its  angles 
right  angles. 

891.  A  Square  is  a  rectangle  whose  sides  are  equaL 

892.  A  JEUw>niboid  is  a  parallelogram  whose  opposite  sides 
only  are  equal,  and  whose  angles  are  not  right  angles. 

893.  A  JRhombua  is  a  parallelogram  whose  sides  are  aU 
equal,  but  whose  angles  are  not  right  angles. 


Square. 


Bectangle. 


Bhomboid. 


Bhomhiia. 
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894.  A  Trapezoid  iB^qjjmM\%imi,  two  of  whote  Mm  are 

parallel, 

80^  A  Tk^pesdum  is  a  qnadrilaleial  baTisg  no  two  ades 
parallel. 

896*  The  Altitnde  of  a  parallelogiain  or  of  a  trapenud  is  the 
perpendicular  distanoe  between  its  paraiUi  sidea 
The  dotted  Tertieal  ttnes  In  the  flgve  represent  the  oUitude. 

897.  A  Diagonal  of  a  plane  figoie  is  a  straight  line  joining 
the  vertices  of  two  angles  not  adtjaoant. 


Parallelogram. 


Trapezoid. 


Traperiam. 


898.  To  find  the  area  of  any  parallelogrram. 

1.  I^d  the  area  of  a  parallelogram  whose  base  is  16^  feet  and 
altitude  7.5  feet. 

Operation.— 16.26  ft.  x  7.6  =  121.875  sq.  feet,  area, 

2.  The  base  of  a  rhombus  is  10  feet  6  inches,  and  its  altitnde 
8  feet.    What  is  its  area? 

ViXTLR,-- Multiply  the  base  by  the  altitude. 

8.  How  many  acres  in  a  piece  of  land  in  the  form  of  a  rhomboid, 
the  base  being  8.75  ch.  and  altitnde  6  chains? 

899.  To  find  the  area  of  a  trapezoid. 

1.  Find  the  area  of  a  trapezoid  whose  x>arallel  ndes  are  28  and 
11  feet,  and  the  altitude  9  feet. 


Oferation.~28  ft.  + 11  ft.-*-2=17  ft;. ;  17  ft.  x  9=158  sq.  ft,  area. 

2.  Required  the  area  of  a  trapezoid  whose  parallel  sides  are  178 
and  146  feet,  and  the  altitude  69  feet. 

RxjLB.— ifti^^  one-Jia^f  the  sum  of  the  parallel  Mes  by  the 
altitude. 
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8.  How  many  square  feet  in  a  board  16  ft.  long,  18  inches  wide 
at  one  end  and  25  inches  wide  at  the  other  end  ? 

^  One  »d(9  of  a  qnacWatend  field  measaiieB  8B  rods ;  the  side 
opposite  and  parallel  to  it  measures  36  rods,  and  the  distance 
between  the  two  sides  is  10  rods.    Find  the  area. 

900.  To  find  the  area*  of  a  trapezium. 

1.  Find  the  area  of  a  teapezinm  whose 
diagonal  is  42  feet  and  perpendiciUars  to  this 
diagonal,  as  in  the  diagram,  are  16  feet  and 
18  feet. 


Operation.— (18  ft.  + 16  ft.-*-2)  x  42  =  714  sq.  feet,  area, 

2.  Find  the  area  of  a  trapezium  whose  diagonal  is  85  ft.  6  in.,  and 
the  perpendiculars  to  this  diagonal  9  feet  and  3  feet. 

Rule. — MxMjfiy  the  diagonal  bff  half  the  mm  of  the  perpendUni^ 
lars  drawn  to  Ufrom  the  wrtiees  cf  opposite  angles, 

3.  How  many  acres  in  a  quadrilateral  field  whose  diagonal  is 
80  rd.  and  the  perpendiculars  to  this  diagonal  20.458  and  50.^{2  rd.  ? 

To  find  the  area  of  any  regular  polygon,  multiply  its  perimeter,  or  the  snm  of 
Its  sides,  by  one-half  the  perpendicular  falling  from  its  center  to  one  of  its  sides. 

To  find  the  area  of  an  irregular  polygon,  divide  the  figure  into  triangles  and 
trapeziums,  and  find  ttie  area  of  each  separately.  The  sum  of  these  areas  will 
be  the  area  of  the  whole  polygon. 


THE    CIRCLE. 

901*  A  Circle  is  a  plane  figure  bounded  by  a  curved  line, 
called  the  circumfereTicei  every  point  of  which  is 
equally  distant  firom  a  point  within  called  the 
center. 

902.  The  IHameter  of  a  circle  is  a  line 
pasung  through  its  center,  and  terminated  at  both 
ends  by  the  circumference. 

903.  The  Radius  of  a  drde  is  a  line  extending  from  its  cen- 
ter  to  any  point  in  the  circumference.    It  is  one-half  the  diameter. 
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904.  When  either  the  diameter  or  the  clrciiin« 
ference  of  a  circle  is  ^Yea,  to  find  the  other  di- 
mension of  it. 

1.  Find  the  dicnmfereDoe  €f  a  drde  whoee  diameter  is  20  inches. 
Opekation.— 20  in.  x  3.1416  =*  02.833  in.  =  6  ft.  2.832  in.,  circum 

2.  Find  the  diameter  of  a  drele  whoee  drcnmference  is  02.882  It. 
Operation.— 02.832  ft.  +3.1416  =  20  ft.,  diameter. 

8.  Find  the  diameter  of  a  wheel  whose  circomlnenoe  is  60  feet 
BuLE.— 1.  Multiply  the  diameter  by  3.1410 ;  the  product  is  the  dr- 
eumferenee. 

2.  I)mdetheel/rcantferencehyZ.\Al'6\  the  qu&tknt  is  the  diameter. 

4.  Wliat  is  the  diameter  of  a  tree  whoee  girt  is  18  ft.  6  In.  T 

5.  What  is  the  radios  of  a  circle  whoee  circumference  is  81.410  M 

0.  Find  the  drcomference  of  the  greatest  circle  that  can  be 
drawn  with  a  string  14  inches  long,  used  as  a  radius. 

905.  To  find  the  area  of  a  circle,  when  both  its 
diameter  and  circumference  are  given,  or  when 
either  is  griven. 

1.  What  is  the  area  of  a  circle  whoee  diameter  is  10  feet  and  d^ 
cumference  31.410  feet? 

Opebation.— 31.410  ft.  x  10+4  =  78.54  sq.  ft.,  area. 

2.  Find  the  area  of  a  circle  whoee  diameter  is  10  feet. 
Operation. — 10  ft.*  x  .7854  =  78.54  sq.  feet,  area. 

8.  Find  the  area  of  a  circle  whose  circumference  is  31.410  feet. 

Opeeation.— 31.410  ft  4-3.1410=10  ft,  diam,;  (10  ft.)«  x  .7854« 
78.54  sq.  feet,  area. 

Rules. — To  find  the  area  of  a  drde : 

1.  Multiply  \  of  it9  diameter  by  the  dreun^ferenee. 

2.  Multiply  the  equa/re  of  iU  diameter  by  .7854. 

4.  What  is  the  area  of  a  circular  pond  whose  dreumference  is 
200  chains? 

5.  The  distance  around  a  circular  park  is  1^  miks.  How  many 
acres  does  it  contain  % 
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90CI.  To  find  the  diameter  or  the  circainfereiice 
of  a  circle,  when  the  area  is  ^ven* 

1.  What  is  the  diameter  of  a  circle  whose  area  is  1819.472  ? 


OPERATION.-.1819.472  -I-  .7854  =  1680 ;  ^1680=40.987+,  diam> 
iter. 

■r 

2.  What  is  the  circumference  of  a  eurde  whose  area  is  19.635  ? 

Operation.— 19.685-1-8.1416  =  6.25;  V'6!25=2.5,  r«Kw«;  2.5  x 
3  X  3.1416  =  15.708,  drcumf&rence. 

BoiA.—- 1.  JHoUU  the  arm  Sy  .7854  and  extract  tke  square  root  of 
the  quotient;  the  reeuU  is  the  diameter, 

2.  Divide  the  area  by  3,1416  and  extract  the  eguare  root  of  the 
fu&tient ;  Hhe  remit  ie  the  radius.  The  eircuntferenee  is  obtained  by 
Art.  904:.    Or. 

8.  Divide  the  area  by  .07958  and  find  the  square  root  of  the  quotient. 

8.  The  area  of  a  circular  lot  is  88.4846  square  rods.  What  is  its 
diameter  ? 

4  The  area  of  a  circle  is  286.488  square  feet.  Required  the 
diameter  and  the  oircumferenee. 

907.  To  find  the  side  of  an  inscribed  square  when 
the  diameter  of  the  circle  is  known. 

1.  Wliat  is  the  side  of  a  square  inscribed  in  a 
circle  whose  diameter  is  6  rods? 

Operation.— 6»-*-2=18;  ^Ts— AM  rods,  side 
of  square. 

2.  The  diameter  of  a  drcle  is  200  feet    Find 
the  side  of  the  inscribed  square. 

Buuc— 1.  Extract  ^  square  roei  ofhaffthe  square  of  the  Ham 
ster.    Or, 

2.  Multiply  the  diameter  by  .7071. 

8.  The  circumference  of  a  circle  is  104  yards.  Find  the  side  of 
the  inscribed  square. 

4.  The  area  of  a  circle  Is  78.54  square  feet.  Find  the  side  of  the 
inscribed  square. 
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90S«  To  ftod  the  area  of  a  circular  riim:  formeTi 
by  two  concentric  circles. 

1.  Find  the  area  of  a  circiil<Mr  riag,  when 
the  diameters  of  the  circles  are  20  and  30  feet 

Operation.— (80  +  20  x  80  —  20)  x  .7854  = 
892.7  sq.  ft,  area, 

2.  Find  the  area  of  a  circular  ring  formed 
hy  two  concentric  circles,  whose  diameters  are 
7  ft.  9  in.  and  4  ft.  8  in. 

"Ruu&.—MvMply  the  mm  of  the  two  diametere  by  their  difference, 
and  the  product  by  •''854 ;  the  reeuU  is  the  area, 

8.  Two  diameters  are  85.75  and  16.25  ft. ;  find  the  area  of  the  ring. 

4.  The  area  of  a  circle  is  1  A.  154.16  P.  In  the  center  is  a  pond  of 
water  10  rd.  in  diameter ;  find  the  area  of  the  land  and  of  the  water. 

009.  To  find  a  mean  proportional  between  two 
numbers. 

1.  What  is  a  mean  proporti(mal  between  3  and  12? 
Operation.— y'i2x3  =  6,  the  mean  proportional 

When  three  nninbere  are  proportional,  the  prodnct  of  the  extremoB  is  eqnal 
to  the  square  of  tlie  meaii. 

BTTLE.—Bxtract  the  square  root  qf  the  product  cf  the  two  nv$»b$r$* 

Und  a  mean  propcwptional  between 

2.  42  and  168.        |        8.  64  and  12.25.  4.  }J  and  ^. 

5.  A  tub  of  butter  weighed  36  lb.  by  the  grocer's  scales ;  but 
weighing  it  in  the  other  scale  of  the  balance,  it  weighed  only  80 
pounds.    "What  was  the  true  weight  of  the  butter  ? 

SIMILAR    PLANE    FlGUREa 

010.  Similar  Piane  Figures  are  such  as  have  the  same 
form,  viz.,  equal  angles,  and  their  like  dimensions  propoitioiial. 

All  circles,  squares,  equiangular  triangles,  and  regular  polygons  of  ISm  mom 
number  of  sides  are  similar  figures. 

The  like  dimensions  of  circles  are  their  radii,  diameters,  and  dicnmfteoBcea. 

Pbinciplbs.*-!.  Thfi  like  dimendoM  qf  similar  plane  flffuret  ar0 
proporHo7ial, 


J 
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2.  Ths  areas  of  timUar  piane  figures  are  t&  each  ether  as  the 
squares  of  tlidr  like  dimensions.    And  comveieely, 

8.  The  likd  dimtnswfU  of  similar  plane  figures  are  to  each  other  as 
the  square  HXfts  of  their  areas. 

The  same  principles  apply  also  to  the  turf  aces  of  all  similar  fignres,  sach  as 
triangles,  rectangles,  etc. ;  the  soirftcee  of fsimilar  solids, as.Cal^es, pyramids, etc; 
ind  to  similar  curved  ewfaces,  as  of  cylinders,  cones,  and  spheres.    Hence, 

4.  The  surfaces  of  aU  similar  figures  are  to  each  other  as  the 
fquares  ofthevr  Wee  dimensions.    And  conversely, 

5.  Their  dimensions  a/re  as  t7ie  square  roots  oftTuir  surfaces. 

PROBLEMS. 

1.  A  tiiangolar  field  whose  base  is  12  ch.  (xmtains  2  A.  80  P. 
Find  the  area  of  a  field  of  similar  form  whose  base  is  48  chains. 

Operation.— 12* :  48*  : :  2  A.  80  R  :  4C  P.=6^)0  P.rr40  A.,  an'ea. 
(PreSt.  2.) 

2.  The  (^de  of  a  square  field  containing  18  acres  is  60  rods  long. 
Find  the  side  of  a  similar  field  that  contains  ^  as  many  acres. 

Operation.— 18  A. :  6  A. : :  60» :  a!8=1200;  ^1200=84.64  rd.  + , 
side.    (Prin.  8.) 

8.  Two  circles  are  to  each  other  as  9  to  10 ;  the  diameter  of  the 
less  being  112  feet,  what  is  the  diameter  of  the  greater? 

Operation.— 9  :  16  : :  112* :  ««  =  3  :  4  : :  112  :  a?  =  149  ft.  4  in., 
diameter.    (Prin.  2.) 

4  A  peach  orchard  contains  720  square  rods,  and  its  length  iv  to 
its  breadth  as  5  to  4 ;  what  are  its  dimensions? 

Operation. — The  area  of  a  rectangle  5  by  4  equals  20  (898). 

30  :  720  ::  6* :  0?  =  900;    ^900  =  80  rd.,  Ungth. 

20:720  ::  4*:  ic«  =  676;    ^57^  =  24  rd.,  tcuf^A. 

6.  It  18  required  to  lay  out  283  A.  107  P.  of  land  in  the  form  of 
A  rectangle,  so  that  the  l^igth  shall  be  3  times  the  width.  Find 
the  dimensions. 

6.  A  pii)e  1.5  in.  in  diam^ier  fills  a  cistern  in  5  hours ;  find  the 
diameter  of  a  pipe  that  will  fill  the  same  cistern  in  55  min.  6  see. 

7.  The  area  of  a  triangle  is  24276  sq.  ft.,  and  its  sides  in  proportion 
to  the  numbers  13»  14,  and  15.    Find  the  length  of  its  sides  kn  feet^ 
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8.  If  it  ooBt  (167.70  to  enclose  a  drcnlar  pond  containing  17  A. 
110  P.,  what  win  it  cost  to  encloee  another  |  m  large  ? 

9.  If  68^  rods  of  fence  will  endose  a  drcolar  field  containing 
3  acref,  wliat  length  will  enclose  8  acres  in  drcolar  IbfinT 

REVIEW    OF    PLANE    PI0URB8. 

Oil*  1.  How  modi  less  will  the  fendng  of  20  acres  cost  in  the 
square  form  than  in  the  form  of  a  rectangle  whose  breadth  is  \  the 
length,  the  price  being  $2.40  per  rod  ? 

2.  A  house  that  is  50  feet  long  and  40  feet  wide  has  a  square  or 
pyramidal  roof,  whose  height  is  15  fL  Find  the  length  of  a  rafter 
reaching  from  a  comer  of  the  building  to  the  vertex  of  the  roof. 

8.  find  the  diameter  of  a  circular  island  containing  1}  sq.  milea 

4  What  is  the  value  of  a  farm,  at  $75  an  acre,  its  form  being  a 
quadrilateral,  with  two  of  its  opposite  sides  parallel,  one  40  ch. 
and  the  other  22  ch.  long,  and  the  perpendicular  distance  between 
them  25  chains? 

5.  find  the  cost,  at  18  cents  a  square  foot,  of  paving  a  space  in 
the  form  of  a  rhombus,  the  sides  of  which  are  15  feet,  and  a  per- 
pendicular drawn  from  one  oblique  angle  will  meet  the  oppodte 
side  9  feet  from  the  adjacent  angle. 

6.  A  goat  is  fastened  to  the  top  of  a  post  4  ft.  high  by  a  rope50  ft 
long.    Find  the  area  of  the  greatest  drcle  over  which  he  can  graze. 

7.  How  much  larger  is  a  square  drcumscribing  a  drde  40  rods 
in  diameter,  than  a  square  inscribed  in  the  same  drcle  ? 

8.  What  is  the  value  of  a  piece  of  land  in  the  form  of  a  triangle, 
whose  sides  are  40,  48,  and  54  rods,  respectively,  at  the  rate  of 
$125  an  acre  ? 

9.  The  radius  of  a  circle  is  5  feet ;  find  the  diameter  of  another 
drcle  containing  4  times  the  area  of  the  first. 

10.  How  many  acres  in  a  semi-circular  farm,  whose  radius  is 
100  rods? 

11.  What  must  be  the  width  of  a  walk  extending  around  a  gar- 
den 100  feet  square,  to  occupy  one-half  the  ground  t 

12.  An  irregular  piece  of  land,  containing  540  A.  36  P.  is  ex- 
changed for  a  square  piece  of  the  same  area ;  find  the  length  of  one 
of  its  sides?  If  divided  into  42  equal  squares,  what  is  tha  length 
of  the  side  of  each  ? 


BOLIDS.  467 

18.  A  field  etffltainlnglS  A.lB30id.  wtde,KDdlflftpIaiie  tDClining 
io  the  directlaiL  of  its  length,  one  end  being  120  ft.  higher  than  the 
other.     Find  bow  tumj  acree  of  horuonlkl  sar&ce  it  contains. 

14.  If  a  [ape  8  inchea   in  diameler  djachargee  IS  hogilmds  of 

water  in  a  certain  time,  what  most  be  the  diameter  of  a  pipe  which 
will  diacha^e  46  hogahende  in  the  hiob  time  ? 

SOUDS. 
012.  A  SoHd  or  Body  has  three  dimeuaioaB,  length,  breadth, 
and  thickneBS. 

Tha  pUim  wUeh  boond  It  are  cillad  Iti  factt,  aiA  tbeir  tatenenlotiB,  iti 

B13.  A  Priam  is  a  solid  whose  ends  are  eqoal  and  parallel, 
dmilai  polygons,  and  its  rides  parAllelogramB. 

Prisma  take  tbeir  mmcs  fitiiu  the  fi>rm  ot  tlieli  base*,  u  fWdN^utor,  qoixd- 


914»  The  AlHtufle  of  a  prism  is  the 
peipendicnlar  distance  between  its  bases. 

919.  A   FarattelopipedoH    is    a 

pilgm  bounded  by  aii  parallelograniB,  the  faiM^peOoB. 

opposite  onee  being  parallel. 

916.  A  Citbe   is  a   parallel  opipedon 
whose  &ces  are  all  eqnal  sqaaKS. 

917.  A  Cylinder  Is  a  body  bounded  cube. 
by  a  imifoimly  coned  snrfirae.  Its  ends  being  equal  and  puallel 

1.  A  irHnder  Is  conedTed  to  be  senetated  bj  the  rerolntion  of  i  rectaugia 
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OlS.  To  find  the  convex  snrftice  of  a  prism  or 
cylinder. 

1.  Find  the  area  of  the  convex  am- 
face  of  a  priam  whoae  altitude  ia  7  ft., 
and  iu  base  a:  pentsgoD,  each  side  of 
which  is  4  feet. 

Operation.— 4  ft  x  B  =  30  f t.,  peri- 

aO  ft.  X  7=140  sq.  ft.,  Mrwex  turfaee. 

3.  Fi&d  the  area  of  the  convex  ear- 
tiice  of  a  triangular  prism,  irtkoee  alti- 
tude \b  8}  feet,  and  the  sides  of  its  baae 
4,  5,  and  6  feet,  lespectiTelj. 

OPEBiTION.— 4  ft,  +  5  ft.  +  6  ft  = 
16  ft.,  perimeter. 

15  ft.  X  aj=l37i  sq,  ft.,eoni>ea:niffaet. 
8.  Find  the  area  of  the  convex  sorfiice  of  a  cylinder  whose  altitude 

I     is  3  ft.  5  in.  and  the  circamference  of 
Ua  Iiase  4  ft.  0  in. 
Ofbration.— 2rt.61n.=39iu.;  4fL 
g  in.  =  ST  Id. 
57  In.  ^<  £9  =1608Bq.  in.  =:llB4.ft. 
69  aq.  inches,  eonttx  tnrfaot. 

Bdlr  — Multiply  the  perimeter  of  the  hau  hy  the  aOAtufe. 
To  And  the  enUrt  surface,  add  tbe  urea  nt  the  b«ea  or  and*. 

4.  If  a  gate  8  ft.  high  and  6  ft.  wide  revolves  npon  a  pcdnt  in  ita 
center,  what  is  the  entire  eor&ce  of  the  cylinder  described  b/  it  > 

6,  Find  the  superficial  c<»itents,  or  entire  anrface  of  a  parallelo- 
pipedon  8  ft  9  in.  long,  4  ft.  8  in.  wide,  and  8  ft.  8  in.  high. 

6.  What  la  the  entire  surface  of  a  cylinder  formed  b;  the  revo- 
lution about  one  of  its  ^es  of  a  rectangle  that  ia  6  ft  6  in.  long 
and  4  ft.  widef 

7.  Find  the  entire  surface  of  a  prism  whose  base  is  an  eqnilatanl 
triangle,  the  perimeter  being  18  ft.,  and  the  altitode  10  fL    - 
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919.  To  fiiftd  the  volume  of  any  prism  or  cylinder. 

1.  Find  the  volume  of  a  triangular  prism,  whose  altitude  is  dOft., 
and  each  side  of  the  base  4  feet. 

Operation.— The  area  of  the  base  is  6.928  sq.  ft.  (882). 
6.928  sq.  ft.  X  20  =  138.56  cu.  ft,  volume. 

2.  Find  the  volume  of  a  cylinder  whose  altitude  is  8  ft.  6  in.,  and 
ihe  diameter  of  its  base  3  feet. 

Opbjration.— 3«  X  .7854=7.0686  square  feet,  ctrea  o/6aM  (905). 
7.0686  sq.  ft.  X  8.5  =  60.083  cubic  feet,  i)olime. 

BxihB,—MtUtiply  the  arefi  of  the  base  hy  the  altitude. 

3.  find  the  solid  contents  of  a  cube  whose  edges  are  6  ft.  6  in. 

4  Find  the  cost  of  a  piece  of  timber  18  in.  square  and  40  fl.  long, 
at  $.30  a  cubic  foot. 

5.  Required  the  solid  contents  of  a  cylinder  whose  altitude  itf 
15  ft.  and  its  radius  1  ft.  3  in. 

6.  What  is  the  value  of  a  log  24  ft.  long,  of  the  average  c^pcitmu 
ference  of  7.9  ft.,  at  $.45  a  cubic  foot? 

PYRAMIDS    AND    CONEa 

920.  A  Pyramid  is  a  body  having  for  its  base  a  polygon, 
and  for  its  other  faces  three  or  more  triangles^  which  terminate  in 
a  common  point  called  the  tertex. 

Pynunidfl,  liko  priflma,  take  their  names  from  their  bases,  and  are  cidled  iri- 
angtdar,  square^  or  quadrangular^  pentoffonalt  etc 


Pyramid.  Fmstom.  Oone.  Frustom. 


92 1.  A  Cone  is  a  body  having  a  circular  base,  and  whose  con- 
Tex  surface  tapers  uniformly  to  the  vertex. 

It  is  a  body  conceived  to  be  formed  by  the  revolntion  of  a  right-angled  triangle 
aboQt  one  of  its  sides  containing  the  right  angle,  as  an  immovable  axis. 

922.  The  Altitude  of  a  pyramid  or  of  a  cone  is  the  perpendic- 
ular distance  from  its  vertex  to  the  piano  of  its  base. 
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928.  The  Slant  Height  of  «  pyramid  is  the  perpmdlcQlar 
distance  from  its  vertex  to  one  of  the  sides  of  the  base ;  of  a  c(me,  is 
a  straight  line  from  the  vertex  to  the  circuraferenoe  of  the  base. 

924.  The  Fimstutn  of  a  pjrramid  or  of  a  cone  is  that  part 
which  remains  after  cutting  off  the  top  by  a  plane  parallel  to  the 
base. 

PROBLEMS, 

925.  To  find  the  convex  surface  of  a  pyramid  or 
of  a  cone. 

1.  Find  the  convex  sur&ce  of  a  triangular  pyramid,  the  slant 
height  being  16  ft.,  and  each  side  of  the  base  5  feet. 

Operation.— (5  ft. +5  ft. +5  ft.)  x  16-1-3  =  120  sq.  ft.,  eon'o.  8uif. 

2.  Find  the  convex  surface  of  a  cone  whose  diameter  is  17  ft.  6  in., 
ftILd  the  slant  height  30  feet. 

"Bxas^-^MvUiply  the  perimeter  or  dreuntferenee  of  the  hau  by 

one-ko^  ifs  slant  height. 

To  find  the  entire  surface,  add  to  this  product  the  area  of  the  base. 

8.  Find  the  entire  surface  of  a  square  pyramid  whose  base  is  8  ft. 
6  in.  square,  and  its  slant  height  21  feet 

4.  Find  the  entire  sur&ce  of  a  cone  the  diameter  of  whose  base 
is  6  ft.  9  in.  and  the  slant  height  45  ft. 

6.  F  ind  the  cost  of  painting  a  church  spire,  at  $.25  a  sq.  yd.,  whose 
base  is  a  hexagon  5  ft.  on  each  side,  and  the  slant  height  60  feet. 

926.  To  find  the  volnme  of  a  psrramid  or  of  a  cone. 

1.  What  is  the  volume,  or  solid  contents,  of  a  square  pyramid 
whose  base  is  6  feet  on  ea<di  side,  and  its  altitude  12  feet  ? 

Ofebation. — 6  x0xl2-i-3  —  144  cu.  ft.,  volume, 

2.  Find  the  volume  of  a  cone,  the  diameter  of  whose  base  is  5  ft. 
and  its  altitude  lOJ  feet  t  

Operation.— <5«  ft.  x  .7854)  x  lOJ  -*-  8  =  68.72J  cu.  ft..  w)lume. 

"BxTLR-^MuUiply  the  area  of  the  base  by  one4hird  the  altitude. 

8.  Find  the  solid  contents  of  a  cone  whose  altitude  is  24  ft.,  and 
the  diameter  of  its  base  80  inches. 

4  What  is  the  cost  of  a  triangular  pyramid  of  marble,  whose 
altitude  is  9  ft.,  each  side  of  the  base  being  8  ft.,  at  $2(  per  cu.  foot? 

5.  find  the  volume  and  the  entire  surface  of  a  pyramid  whose 
base  is  a  rectangle  80  feet  by  60  feet,  and  the  edges  which  meet  at 
the  vertex  are  130  feet. 
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927.  To  find  the  convex  surface  of  a  frustum  of  a 
pyramid  or  of  a  cone* 

1.  What  is  the  convex  surface  of  a  frostain  of  a  square  pyramid, 
whose  slant  height  is  7  feet,  each  side  of  the  greater  base  4  feet,  and 
of  the  less  base  18  inches  ? 

Opekation.' — The  perimetei'  of  the  greater  base  is  16  ft,  of  the 
less  6  feet. 


16  ft.  +  6  ft.  X  7  -i-  2  =  77  sq.  ft.,  eomex  surface. 

2.  Find  the  convex  surface  of  a  frustum  of  a  cone  whose  slant 
height  is  15  feet,  the  circumference  of  the  lower  base  80  feet,  and 
of  the  upper  base  16  feet. 

HuiiE. — Multiply  the  sum  of  the  perimeten,  or  of  the  eireumfer^ 
eneea,  hy  one-half  the  dant  height. 

To  find  the  erUirs  rar&ce,  add  to  this  product  the  area  of  both  ^nds,  or  bases. 

8.  How  many  square  yards  in  the  convex  surface  of  a  frustum 
of  a  pyramid,  whose  bases  are  heptagons,  each  side  of  the  lower 
base  being  8  feet,  and  of  the  upper  base  4  feet,  and  the  slant  height 
55  feet  ? 

928.  To  find  the  volume  ofa  frustum  of  a  pyramid 
or  of  a  cone. 

1.  Find  the  volume  of  the  frustum  of  a  square  pyramid  whose 
altitude  is  10  feet,  each  side  of  the  lower  base  12  feet,  and  of  the 
upper  base  9  feet. 

Operation.— 12« +9«  =  225 ;  (226+  ^144x81)  x  10^3=1110  cu. 
feet,  volume, 

2.  How  many  cubic  feet  in  the  frustum  of  a  cone  whose  altitude 
is  6  feet  and  the  diameters  of  its  bases  4  feeit  and  3  teet  t 

Rule. — To  the  mim  of  the  areas  of  "both  bases  add  the  square  root 
of  the  product^  and  multiply  this  sum  by  one4hird  of  ths  altitude. 

8,  How  many  cubic  feet  in  a  piece  of  timber  30  ft.  long,  the 
greater  end  being  15  inches  square,  and  that  of  the  less  12  inches? 

4.  How  many  cubic  feet  in  the  mast  of  a  ship,  its  height  being 
60  ft.,  the  dteumfrarence  at  one  end  6  feet  and  at  the  other  8  feet  ? 
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THE    SPHERE. 

929.  A  Sphere  is  a  bod/  bounded  by  a  uniformly  curved  bub 
tBuce,  all  the  points  of  which  are  eqoally  distant 
from  a  point  within,  called  the  center, 

930.  The  Diameter  of  a  sphere  is  a 
itraight  line  passing  through  the  center  of  the 
sphere,  and  terminated  at  both  ends  by  its 
surface. 

931.  The  Rftdius  of  a  sphere  is  a  straight  line  drawn  from 
the  center  to  any  point  in  the  surface. 

932.  To  find  the  surface  of  a  spbere* 

1.  F^nd  the  surface  of  a  sphere  whose  diameter  is  9  in. 

OrERATiON.— 0  in.  x  3.1416  =  28.2744  in.,  cxrcumfer&ace, 
28.2744  in.  X  9  =  2544696  sq.  in.,  surface. 

Bulb. — MiMply  t?ie  diameter  by  the  eireuwferenee  of  a  great 
nrde  of  the  tphere. 

2.  What  is  the  surface  of  a  globe  3  feet  in  diameter? 
8.  Find  the  surface  of  a  globe  whose  radius  is  1  foot. 

933.  To  find  the  volume  of  a  sphere* 

1.  Find  the  volume  of  a  sphere  whose  diameter  is  18  inchef. 

Opebatio^'. — 18  in.  X  3.1416  =  56.5488  in.,  dreumferenee. 
56.5488  in.  x  18  =  1017.8784  sq.  in.,  ^rface. 

1017.8784  sq.  in.  x  18+6=3053.6352  cu.  vcL.volume. 

BxjhE,— Multiply  the  surface  by  i  of  the  diameter,  or  I  of  the  radius, 

2.  Find  the  volume  of  a  globe  whose  diameter  is  30  in. 

8.  Find  the  solid  contents  of  a  globe  whose  radius  is  5  yards. 

934.  To  find  the  three  dimensions  of  a  reetangra- 
tar  solid,  the  volume  and  the  ratio  of  the  dimensions 
beingr  griven. 

1.  What  are  the  dimensions  of  a  rectangular  solid,  whose  volume 
is  4480  cu.  ft«,  and  its  dimensions  are  to  each  other  as  2,  5,  and  7? 

Operation.— ^4^0 -4- (2  x  5  x  7)  =  4;  4 ft  x 2  =  B fu,  A^i^; 
4  ft.  X  5  «  20  ft.,  width;  4  ft.  x  7  »  88  ft,  length. 
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RoiOL — ^I.  Dmdethetciumekytkeprwitutpfthttermspf^oHion^ 
to  the  three  dimensions^  and  extract  the  cvbe  root  of  the  guoHent, 

II.  MvMvply  the  root  thus  obtained  hy  each  ^proportional  term;  the 
products  will  be  the  corresponding  sides, 

2.  What  are  the  dimensions  of  a  rectangular  box  whose  voluinG 
is  3000  cu.  ft.,  and  its  dimensions  are  to  each  other  as  2,  3,  and  4  ? 

8.  A  pile  of  bricks  in  the  form  of  a  parallelopiped  contains  30720 
cu.  feet,  and  the  length,  breadth,  and  height  are  to  each  other  aa  8, 
4,  and  5.    What  are  the  dimensions  of  the  pile  ? 

SIMILAR    SOLIDS. 

935*  Similar  Solids  are  such  as  liave  the  same  formt  &nd 
diS&r  from  each  other  only  in  volume. 

Principles. — 1.  TTie  volumes  ofMntHarMtUds  are  to  each  other  txs 
the  cubes  of  their  like  dimensions, 

1.  If  the  volume  of  a  cube  8  inches  on  each  side  is  27  cu.  in., 
what  is  the  volume  of  one  7  inches  on  each  side  ? 

Operation.— 3^  :  7'  : :  27  cu.  in. :  a?  =  343  cu.  in.,  volume, 

2.  The  like  dimensions  of  similar  solids  are  to  each  other  as  the 
cube  roots  of  their  "volumes, 

3.  If  the  diameter  of  a  ball  whose  volume  is  27  cu.  in.  is  8  in., 
what  is  the  volume  of  one  7  inches  on  each  side  ? 

Operation.— >y^27  :  ^^/^  : :  3  :  a?  =  7  in.,  diameter, 

REVIEW    OP    SOLIDS. 

936.  1.  What  5s  the  edge  of  a  cube  whose  entire  surface  is 
1050  sq.  feet,  and  what  is  its  volume  ? 

2.  What  must  be  the  inner  edge  of  a  cubical  bin  to  hold  1250  bu 
of  wheat  ? 

3.  How  many  gallons  will  a  cistern  hold,  whose  depth  is  7  ft., 
the  bottom  being  a  circle  7  feet  in  diameter  and  the  top  5  feet  in 
diamet^er  ? 

4  What  is  the  value  of  a  stick  of  timber  24  ft.  long,  the  lai^er 
end  being  15  in.  square,  and  the  less  6  in.,  at  28  ^nts  a  cubic  foot  ? 
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6.  If  a  eMc  foot  of  iron  were  f  onned  into  a  bar  }  an  indi  square, 
without  waste,  what  would  be  its  length  ? 

6.  If  a  marble  column  10  in.  in  diameter  contains  27  cu.  ft.,  what 
is  the  diameter  of  a  column  of  equal  length  that  cootaius  81  cu.  ft.  1 

7.  How  many  board  feet  in  a  post  11  ft.  long,  9  in.  square  at  the 
bottom,  and  4  in.  square  at  the  top  ? 

^    8.  The  surface  of  a  sphere  is  the  same  as  that  of  a  cube,  the  edge 
of  which  is  12  in.    Find  ihe.  yolume  of  each. 

9.  A  ball  4.5  in.  in  diameter  weighs  18  oz.  Avoir. ;  what  is  the 
weight  of  another  ball  of  the  same  density,  that  is  9  in.  in  diameter? 

10.  In  what  time  will  a  pipe  supplying  6  gal.  of  water  a  minute, 
fill  a  tank  in  the  form  of  a  hemisphere,  that  is  10  ft.  in  diameter  ? 

11.  The  diameter  of  a  cistern  is  8  feet ;  what  must  be  its  depth 
to  contain  75  hhd.  of  water? 

12.  How  many  bushels  in  a  heap  of  grain  in  the  form  of  a  oone, 
whose  base  is  8  ft.  in  diameter  aod  altitude  4  feet  ? 

GAUGING. 

937.  Crouging  is  the  process  of  finding  the  capacity  or  volume 

of  casks  and  other  vessels. 

A  cask  is  equivalent  to  a  cylinder  having  the  eame 
length  and  a  diameter  equal  to  the  mean  dUmuter  of 
the  cask. 

To  find  the  mean  diameter  of  a  cask  {necniy). 

Add  to  tJie  head  diameter  {,  or,  if  the  staves 
are  but  little  curved,  .Q,  of  the  difference  between  the  head  and  bung 
diameters. 

To  find  the  volume  of  a  cask  in  gallons. 

Multiply  the  eqaa/re  of  the  mean  diameter  by  the  length  QMth  m 
inches)  and  this  product  by  .0034 

1.  How  many  gallons  in  a  cask  whose  head  diameter  is  24  inches, 
bung  diameter  30  in.,  and  its  length  34  inches  ? 

Opebation. — 24  +  (30  —  24  x  f )  =  28  in.,  mean  diameter, 
28«  X  34  X  .0034  =  90.63  gal.,  capacity, 

2.  What  is  the  volume  of  a  cask  whose  length  is  40  inches,  the 
diameters  21  and  30  in.,  respectively? 

8.  How  many  gallons  in  a  cask  of  slight  curvature,  8  ft.  6in.  long^ 
the  head  diameter  being  26  in.,  the  bung  diameter  81  in.  ? 
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938. 


L  The  I>iaineter . 


X  3.1416 
-*-    .3183 

X     .8862 


8.  The    Circum" 
ference 


8.  The  Area 


H-  1.1284 

X     .8660 
-i-  1.1547 

X     .7070 
-i-  1.4142 

X     .3183 
-t-  3.1416 

X     .2821 
-h  3.5450 

X     .2756 
-*-  3.6276 

X     .2251 
-i-  4.4428 

X     .15915 
-*-  6.28318 

r  -*-  3.1416 

X   1.3732 
-*-    .7854 

X  12.5668 
-h    .07958 


CIRCLES. 

=  the  eireumferenee, 

—  the  side  of  an  equal  equofe. 

=  the  eide  of  an  inscribed  equi^ 
lateral  triangle. 

=.  theside  of  an  inscribed  square 
=  the  diameter. 

=  tlie  side  of  an  equal  square, 

=.  the  side  of  an  inscribed  equi- 
lateral triangle. 

=  the  side  of  an  inseribedsquare, 

=  the  radiums. 

=  the  square  of  the  radius, 

z=  the  squa/re  of  the  diameter, 

=  the  Sffre^f  the  drcumferenee^ 


939. 


SPHERES. 


f  Gwcumferenee  x  Us  diam, 
_  J  Badiug^  X  12.5664. 
'   Diameter^  x  3.1416. 

Gtrcumference*  x  .3188. 
^  Surface  x  iUs  diameter. 

Radius  X  4.1888. 

Diameter^  x  .5236. 

Oircun^erenc^  x  .0169. 

\^  Of  surface  x  .5642. 
\/Ofvdume  x  1.2407. 

^Of  surface  x  1.77265. 
^Ofwlum^e  X  3.8978. 
_   \  ^/Ofmrface  x  .2821. 
1  ^  Of  volume  x  .6204. 

6.  Tb..Wieieo/ltwcrf6«dCii6e=  j  ^^^  ^^-^^^i. 


1.  The  Surface 


2.  The  Fo^teme 


B^The  Diameter 


Circumference 


5.  T^u*  Raditis 
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940.        SYNOPSIS    FOR    REVIEW. 


o 

H 

< 


1.  Drnmnov.      t.  Lom.      8.  Axqimb,      4.  PLAini  Figubm. 


K.TBI- 


LPs*. 


IFkob- 
lemB. 


BILAT- 
XKAL8. 


ri.DcfB. 


4.i%tM.  5.  J^fSMTMlkular.  (L  .iiifUud^.  7.  .fi^Tui' 
ksterat  TrimmgU,  ^  Jboictim  IHtmgk.  9.Sealem4 
TriangU.  la  JSgwdanflrular  TritmgU,  11.  jlcitte 
oag^Ml  TViofHifo.    18.  OUuH-<mgUd  Trimg%e. 

888.  I  lather  J>imeniim, 

884.    '  Tofind  j  Artaifa  TrianffU.  ^  Rnle. 
886.  I  The  HgpothMUie. 

887.''  \  TheB<U4orPerp. 

1.  QuadrUaUna.   2.  FaraOaoffrom,   S.  BedangU, 
A.  Square.  6.  JZftomdokt.  8.  BAohiOm.  7.  IVajM- 


TOOMUI.  ' 


IProb- 
lenui. 

l.Pefli. 


«.Pr6b- 
Imdb. 


Bule. 


1.  (Mrde. 

004.^ 

905. 

906. 

907. 

908. 

909. 


Itoflnd 


2.  IHameter.      S.  Sadhte. 

IHam.  «r  Cireum.   Bale,  1»S. 
^r«a.    Rule,  1,3. 
Diam.  or  drc.   Bale,  1, 2>  8. 
Side  qf  Ine,  Square,    Bole,  1,  % 
Area  <^  dreukar  Ring,   Bole. 
Jfton  Frcportkmal.   Bole. 


a  SnoLiB  PLin  FiouBW.       1.  Befe.       8.  Prin.  1,  S,  8, 4,  & 


9. 


tDefii. 


1.  SoHdwrBody. 
aOeldpipedim. 
fnid,   &  Gme, 


2.  /Yl«m.    8.  MHind^    4. 

6.  C^<^«.    8.  CfyUnder,   7.  i>ni- 

10.  i8to»<  JJd^ML     11.  Fruttum.     12.  iS;pA«r«. 
13.  Diameter.   14.  J?acttttf . 


918. 
919. 
925. 
9!»6. 
927. 
928. 
9S2. 
933. 
934. 

&  StxnUar  SoUdft. 


2.Prob- 
lemi. 


«• 


Oonv.  Surf.  (fPriemar  C^  Bale. 

rmume         "  "*      BBle. 

Oonv.  Surf.  (fPigr.  or  Cone.  Bole. 

Bole 
Bale 
Bole. 
Bole. 
Botai 
Bq)» 


FWtMntf 
ToindJ  Oonv.  Suirf.  ff  Frmhtim, 
Volume        "         " 

Volwme  "       " 
.  Dim.  42^  JtejOMfl^  iSMM. 

1.  Dtfe,      2.  i^iJiti^iritf,  1, 2» 


\  la  Gavoomi.       1.  Deflnitioiis.       2.  Bake. 


^fe 


TTT!^^ 


Sous,  itotlba  Xmatt  Slav. 


&H.  The  Metric  System  of  weigbts  and  raeaanrea  Is  based 
npon  the  deeimtU  notation,  and  is  bo  called  because  its  ptimarj/  v,nU 
is  the  MflUr. 

942,  The  Mefter  (m.)  is  the  ba»e  of  the  Bj^^tem.  and  is  t1i» 
0na  ten-7niSwrUh  part  o(  the  dietaDce  on  the  earth's  Barfane  from  the 
eqo&tor  to  either  pole,  or  39.37079  inches. 

Jttltr  tntaBi  mMHun ;  and  Uie  tArw  prtne^ial  atUt  ue  nntta  of  bngO, 
tapacUv  oc  vdnnu,  and  latigAl. 
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943.  The  Multiple  Units,  or  higher  denominatioius,  are 
named  by  prefixing  to  the  name  of  the  primary  nnits  the  Greek 
nomeralB,  Dekfa  (10),  Hek'to  (100),  KU'o  (1000),  and  Mffr'ia  (10000). 

Thus,  1  dek^a-meOer  (fim,)  denotes  10  mo'ten  (m.);  1  hek'to-ine'ter  <£Aii.), 
100  me'tere ;  1  Idl'o-iike^ter  (iTm.),  1000  me'ten ;  and  1  myr^a-me^ter  iMm,\ 
10000  metera. 

944.  The  Sub'tnultiple  Units,  or  lower  denominatiooa, 

ire  named  by  prefixing  to  the  names  of  the  primary  units  the  Latin 

irdinals.  De&i  {M.  Cen'U  {^),  MU'U  (j^). 

Thus,  1  ded-me^r  {dm,)  denotes  ^,  or  .1  of  a  me'ter ;  1  cen'tl-me'ter  (on.), 
4si  or  .01  of  a  me^ter ;  1  milli-meter  (mm.)*  ti^«  or  .001  of  a  me'ter. 

Hence,  it  Is  apparent  from  the  name  of  a  unit  whether  it  is  greater  or  less  than 
the  standard  onit,  and  also  how  many  times. 

945*  The  Metric  Byttem  being  based  npon  the  decimal  $caU,  the 
denamitiatuma  correspond  to  the  orders  of  the  Arabic  Notation ;  and 
hence  are  written  like  United  States  Money,  the  lowest  denomina- 
tion at  the  right.    Thus, 

o         *  m       ja 

oil  ^Si?! 


670       15.63      8 

II  i  I  i  III 

The  number  is  read,  67015.638  me'ters.  It  may  be  expressed  in 
other  denominations  by  placing  the  decimal  pmnt  at  the  right  of  the 
required  denomination,  and  writing  the  name  or  abbreviation  after 
the  figures. 

Thus,  the  above  may  be  read,  670.15688Hm. ;  or  67.015688  Km. ; 
or  670156.88  dm. ;  or  6701568.8  cm. ;  or  it  may  be  read, 

6  Mm.  7  Em.  0  Hm.  1  Dm.  5  m.  6  dm.  3  cm.  8  mm. 

Write  8672.045  me'ters,  and  read  it  in  the  several  orders ;  read  it 

in  kiro-me'ters ;   in  hek'to-me'ters ;   in  dek'a-me'ters ;   in   dec'i- 

me'ters ;  in  cen'ti-me'ters. 

The  names  mitt,  eent^  dime^  nsed  in  United  States  Money,  correspond  to 
mil'li^  cerU%  dec'i^  in  the  Metric  System.  Hence  the  eagle  might  be  called  the 
dek^a-doOar,  since  it  is  10  dollars;  the  dime,  a  d^i-doHor,  sinoe  tt  is  ,ii  of  a 
dollar,  etc 
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MEASURES    OP    LENGTH. 

046.  The  Mefter  in  the  wtU  t^f  length,  utd  is  equal  to  89.87  in. 

or,  1.0936  yd.  +. 

4ttu    3  If  m 

Metric  Denominatloiia.  U.  S.  Valae. 

1  MU'll-me'ter  =  .03837  in. 
10  MiVli-me'ters,  mm.  =  1  Cen'ti-me'ter  =  .8037  in. 
10  Cen'ti-me'terB,  em.  =  1  Detf  i-mo'ter  =  3  037  In. 
10 Deci-me'tera,   dta.  =1  Mdter  =    80.37 \a. 

10  ME'TERa,  m.     =1  Dek'a-me'ter  =  82.899  ft. 

10  Deb'a-me'tcn!,  Dm.  =  1  Hek'to.me'ter=19  8843  rd. 
10  Hek'to-me'tere^ro.  =  1  Kil'due'ter  =  .6213  mi. 
10  Kil'ivme'tcra,  Em.  =  1  Mjr'ia-me'ter=  6.S138  mi. 

XJuitB  of  long  meBsnro  form  a  scale  of  ten»; 
heoce,  in  wriUog  numbers  ezpreHBiug  Itngt/t,  one 
decimal  place  must  be  allowed  foreadh  denomina- 

TbuB,  9&'>2  mm.  ma^  be  written  065.3  cm.,  or 
ee.53dm.,  or0.eS3m,or.0S52Dm. 

].  Tbe  Ue'ter  U  Dsed  la  measuring  clothi  and  tAort  dii- 

S.  The  Kifo-mttBr  la  commonly  used  ftir  mgamrlD^  iatig 
dleUucce,  md  ia  ibont  |  of  s  cammon  mile. 

S.  The  Cint'i-m^ter  and  MU'li-me^ter  are  Qaed  b;  mecbsnlci 
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CSiaiige  the  following  to  nuften : 

827  Dm.  947  cm.  0.78  Em.  80674  mm. 

28  Hm.  286  dm.  1.73  Hm.  83.062  cm. 

16.8  Km.         48.5  cm.  85.4  Dm.  4000.5  dm. 

1.  Wnte  6  kilometers  6  dekameters  6  meters  6  decimeters  6  centio 
meters.     Ana,  6.06666  Km.,  or  60.6666  Hm.,  or  608.066  Dm.,  etc. 

Write  the  following,  expressii^  each  in  three  denominations^: 

2.  24379  dm.;    15032036  cm.;    2475064  mm.;    80471  Dm. 

8.  6704  Hm. ;    85  Km.  ;    120000  m. ;    780109  cm. ;  75  m. 

Similar  ^ounples  ihonld  ^.giTea,  until  the  papU  is  fiwntllar  with  the  reduc- 
tion of  higher  to  lower,  and  of  lower  to  higher  denominations,  hy  changing  the 
place  of  the  decimal  point  and  using  the  proi)er  abhreviations. 

947.  To  add,  subtract^  multiply,  and  divide 
Metric  Denominations. 

1.  What  is  the  sum  of  314.217  m.,  53.062  Hm.,  and  1325  cm.  T 
Ofebatiok.    314.217  m.  +  6806.3  m.  +  2.85  m.  =  6622.667  m.,  Ant, 

2.  Hnd  the  difference  between  4.37  Km.  and  1246  m. 
Ofbratioh.    4.37  Em.  — 1.242  Em.  =  8.128  Em.,  Ans. 

8.  How  much  cloth  in  8^  pieces,  each  containing  43.65  m.  7 
Operation.    43.66  m.  x  a2&  s  884.8626  m.,  Am. 

4  How  many  garments,  each  containing  3.5  m.,  can  be  mad^ 
from  a  piece  of  cloth  containing  43.75  Dm.  ? 

Opbbation.   437.6  m.  -i-  8U}  m.  =  126  times;  hence,  126  garments.  Ana, 

Rule. — Reduce  the  given  numbers  to  the  same  denominationSf 
when  necessary  ;  then  proceed  aa  in  the  corresponding  operaUona  wiU 
whole  numbers  and  decimals, 

BXEBCISBS. 

1.  Add  7.6  m.,  36.07  m.,  125.8  m.,  and  9.127  m. 

2.  Express  as  meters  and  add  475  dm.,  3241  cm.,  and  725  mm. 

3.  Add  56.07  m.,  1058.2  dm.,  480765  cm.,  6034.58  m.,  and  expreae 
the  result  in  kilometers. 

4  From  8.125  Km.  take  3276.4  m.  Ana,  48486  Km. 
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5.  Tlie  distance  round  a  certain  eqaare  is  3.15  Em.    How  many 
meters  will  a  man  travel  who  walks  around  it  4  times  ? 

6.  How  many  meters  of  ribbon  will  be  required  to  make  82  badgeaii 
each  containing  40  centimeters  ?  Ans.  12.8  m. 

7.  What  will  be  its  cost,  at  15  cents  a  meter  ? 

8.  Find  the  difference  between  25.3  Km.  and  425.25  m. 

0.  If  an  engine  runs  36.8  Em.  in  an  hour,  how  far  does  it  run 
between  8  o'clock  and  12  o'clock  ? 

10.  In  wliat  time  will  a  train  run  from  Boston  to  Albany,  at  the 
rate  of  46.55  Em.  per  hour,  the  distance  being  about  325.85  Em.  ? 

11.  From  a  piece  af  cloth  containing  45.75  m.,  a  tailor  cut  5  suits, 
each  containing  7.6  m.    How  much  remained  ? 

12.  A  wheel  is  8.6  m.  around.    How  many  times  will  it  revolve  in 
rolling  a  distance  of  1.08  Em.  ?  Ans.  300. 

MEASURES    OF    SURFACE. 

948.  The  units  of  square  measure  are 
squares,  the  sides  of  which  are  equal  to  a  unit 
of  long  measure.  1  gq,  cm.,  £kcaet  8Ue» 

100  Sq.  Mil'li-me'ters  (sq.  mm.)  =    1  sq.  cm.  =  0.155  sq.  in. 

100  Sq.  Gen'ti-me'ters  =     1  sq.  dm.  =    15.5  sq.  in. 


8.954  aq.  rd. 
0247  acre^ 


100  Sq.  IWi-me'ters  =  \  J  •?•  "*•  i  =\  ]^-^^^' ^ 

^  J 1  Centar  (Mt.)    J       J  1.196  sq.  yd. 

100  Sq.  Me'ters  =-|Jli'^^         i  =\^ 

100  Sq.  Dek'a-me'ters  =  "l  J  2* i^''"' , rr  n  ^  =  2471  acres. 

( 1  Hektar  (Ea.) ) 

100  Sq.  Hek'to-me'ters  =    1  «g.  Km.  =  .3861  sq.  mL 

Units  of  square  measure  form  a  scale  of  hundreds;  hence,  in 
writing  numbers  expressing  surface,  two  decimal  places  must  be 
allowed  for  each  denomination. 

Thus,  36  sq.  m.  4  sq.  dm.  27  sq.  cm.  are  written  36.0427  sq.  m. ; 
tnd  6  Ha.  5  a.  3  ca.  are  written  6.0503  Ha.,  or  605.03  a.,  etc. 

1.  The  Square  Me'ter  is  the  unii  for  meaeuiing  ordinary  snrlkces  of  small 
•xtent,  as  floors,  ceilixigs,  etc. 

IK  The  Ar^  or  aquare  BtVa^rMfter^  is  tbe  ufAi  qf  land  measure,  and  is  equal 
to  Ild.6  ■«.  yd.,  or  8.964  sq.  rd.,  or  mw  acre. 
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1.  Bead  86145  sq.  m.,  naming  each  denomination. 

An8.  3  sq.  Hm.  61  sq.  Dm.  45  sq.  m. 

2.  Write  in  one  number  4  of  each  denomination  from  sq.  Hm.  to 
sq.  mm.,  expressed  in  sq.  Hm.  Ans.  4.0404040404  sq.  Hm. 

3.  Express  the  following,  each  in  three  denominations : 
6  sq.  Km.  6  sq.  Hm.  24  sq.  Dm.  5  sq.  m. ; 

16  sq.  Dm.  8  sq.  m.  4  sq.  dm.  15  sq.  cm. 

4.  In  15  sq.  Hm.  how  many  square  meters? 

5.  What  is  the  surface  of  a  floor  12  m.  long  and  7  m.  wideT 

6.  Add  8  times  4  Ha.,  7  times  9  a.,  and  12  times  14  ca. 

7.  What  is  the  area  of  a  piece  of  land  42  Dm.  long  and  36  Dm. 
wide?  Ans.  1512  sq.  Dm.,  or  15.12  Ha. 

8.  Divide  125000  ca.  into  8  equal  parts. 

9.  How  many  times  is  2.50  sq.  m.  contained  in  5  Ha.  T 

10.  How  many  meters  of  carpeting  0.6  m.  wide  will  cover  a  floor 
8  m.  long/ind  5.7  m.  wide?  An$.  76  m. 

11.  At  15  cents  a  sq.  m.,  what  is  the  cost  of  painting  a  sur&ce 
20.5  m.  long  and  68  m.  wide?  Atis,  $20.91. 

12.  A  man  having  5  Ha  8  a.  7  ca.  of  land,  sold  .3  of  it,  at  $25  an 
ar.    What  did  he  receive  for  what  he  sold  ? 


MEASURES    OP   VOLUME. 

949.  The  umte  of  cubic  measure  are  cubes, 
the  edges  of  which  are  equal  toaunitof  long  j  ^.  ^.;:^^^,  ^^^. 
measure. 

1000  Cu.  Mil'li-me'ters  (cu.  mm,)   =    leu,  cm,       =      .061  cu.  in. 

1000  Cu.  Cen'ti-me'ters  =  -jlLrter^f  ="il.05671L  qt 

.^^^Tv^.      /x  \lcu.m.\      j35.3165cu.ft 

lOOOCu.Dec'iWters  =-|lSterWr=i     .2759cord. 

Units  of  cubic  measure  form  a  scale  of  thousands;  hence,  in 
writing  numbers  expressing  volume,  three  decimal  places  must  be 
allowed  for  each  denomination. 

Thus,  42  cu.  m.  31  cu.  dm.  5  cu.  cm.  are  written  42.031005  en.  m. 

The  cubic  dec'ime^ter,  when  used  as  a  unit  of  liqoUl  or  dry  measnra,  1b  caBad 
a/i'tor. 
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WOOD    MEASUKE. 

1000  Cu.  Dec'i-me'ters  (cu.  dm.)  )  __  {leu.m.    )j  ^759  cord. 
10  Dec'i-stere  {da.)  )       it Ster, «.  >     1 36.8165  cu.  ft 

10  Sters  =  1  Dek'a-Bt»,  Djl  =    2.769  cord. 

Units  of  wood  measure  form  a  scale  of  tens;  hence,  but  one  ded 
mal  is  required  for  each  denomination. 

Thus,  9  Ds.  4  8.  7  ds.  are  written  947  s. ;   or  9.47  Ds. 

1.  The  CiMe  Mefter  is  the  unit  for  measnriiig  ordinary  solids ;  as  excavations, 
embankments,  etc. 

2.  ChMc  Cen'H'nufkra  and  iOffW^M^ten  are  nsed  for  measuring  minnte 
iMdies. 

8.  The  Cubic  UtfUr  when  nsed  as  a  nnit  of  measure  for  wood  or  stone  Is 
called  a  iSiter. 

4  The  ooimmion  Cord  is  about  the  same  as  8.6  sUn,  or  86  de(/i^ter$. 

EXBRC I8B8. 

1.  Write  80  Ds.  0  s.  8  ds.  An$.  80.68  Ds. 

2.  Express  in  cu.  m.,  3  cu.  m.  8  cu.  dm.  8  cu.  cm.  8  cu.  mm. 

A.7i8»  8.008008008  cu.  m. 

8.  Write  and  read  the  following,  each  in  cu.  dm.,  in  cu.  cm.,  and 
in  cu.  mm.  : 

16  cu.  m.  275  cu.  dm.  ;    204  cu.  m.  .016  cu.  dm.  .024  cu.  cm.  ; 
10  cu.  m.  324  cu.  dm.  .016  cu.  cm.   8244  cu.  cm. 

4.  Express  in  cu. meters  and  add :  7  cu.  m.,  55  cu.  dm.,  12  cu.  m., 
6  cu.  dm.,  15  cu.  cm.,  10582  cu.  cm.  Ans.  19.071647  m. 

5.  From  86  cu.  m.  subtract  8  times  42  cu.  dm.    Ans.  85.664  m. 

6.  How  many  cubic  meters  of  bride  in  a  wall  16  m.  long,  8  m. 
high,  and  8  dm.  thick  ?  Ans,  88.4  cu.  m. 

7.  How  many  cu.  meters  of  earth  must  be  removed  in  digging  a 
cellar  16.5  m.  long,  8.2  m.  wide,  and  8.2  m.  deep? 

8-  In  a  pile  of  wood  9.8  nL  long,  2.8  m.  high,  and  1.5  m.  wide, 
fhowmanj  sters?  Ans.  89.06  s. 

9.  At  $2.25  a  ster,  what  would  be  the  cost  of  a  pile  of  wood  5.6  m. 
long,  8.4  m.  wide,  and  2.5  m.  high  ? 

10.  If  a  cu.  centimeter  of  silver  is  worth  $.76,  what  is  the  value 
of  a  brick  of  silver  12.4  cm.  long,  8.6  cm.  wide,  and  2.6  cm.  thick? 


484 


METftIO    STSTBM. 


MBASUBES    OF    CAPACITY. 

950.  The  LVter  ia  the  unit  of  ca- 
pacUy,  both  of  Liquid  and  of  Dry 
Measures,  and  is  equal  in  volume  to  one 
tu.  deei-nu^ter,  equal  to  1.0567  qt  Jiquid 
Measure,  or  .906  qt  Dry  Measure. 


lOMil'U-irters,  nd. 
10Cen'ti-U'ter8,c?. 
10  Dec'i-li'ters,  dl. -- 
IOLi'ters,         L,  : 
lODek'a-li'ters,  M: 

lOHek'to-li'terB,^?.: 

lORiro-li'ters,  £2.. 


:1  Cen'ti-li'ter 
rlDec'i-li'ter 
1  Liter 
rlDek'a-ll'ter 
:1  Hek'to-li'ter 

:lKil'o-li'terorSter 

:lM7r'ia-li'ter(J«.) 


={ 


.61  cu.  in. 
6.10  "    « 
.906  qt. 
9.081  "    : 
3.837  bu.  : 
28.37bu. ) 
tSOScB-ydf 
283.72  bu.    : 


Xitfwid  jr. 

=.338fl'doz. 
=  JB4S  gi. 
=1.0567  qt. 
=2.64175  gat 
=26.4175  •* 

=264.175  « 

=2641.75  •* 


1.  The  Ll'ter  is  used  in  measiuiiig  liquids  in  moderate  qnantltles. 

8.  The  HeVto^'ter  is  nsed  for  measuring  gnio,  ftvit,  roots,  etc.  In  Itrs* 
quantities,  also  wine  in  casks. 

8.  Instead  of  the  KU'o4i'ter  and  MU^Hrme^Ur,  the  Ctibie  Metier  and  (hOtU 
CmUi-mefter^  which  are  their  equals,  maj  bo  used. 


1.  Write  5  kiloliters  5  liters  5  deciliters  5  centiliters. 

An».  5.00555  Kl.,  or  5005i»  L 

2.  Read,  naming  each  denomination,  the  fc^owing  : 

45624  c1. ;   306721  ml. ;   76031  dl.  ;   89764 1. 

3.  In  3846 1.  how  many  cl. ?    How  many  Dl.?    EL?    dL?   mLt 

4.  Find  the  sum  of  175 1.,  25  HI.,  42  d,  and  16  dL 

5.  From  6  times  25  m.  take  15  times  36  L 

6.  Divide  5  HI.  of  com  equally  among  25  persona      Am,  SOL 

7.  From  a  cask  of  wine  containing  2  HI.  of  wine,  125  L  werv 
drawn  out.    How  much  remained  ? 

8.  How  many  HI.  of  wheat  can  be  put  into  a  bin  8  m.  long,  2  m. 
wide,  and  1.5  m.  deep  ?  Ana,  90  HL 

9.  What  must  be  the  length  of  a  bin  1.5  m.  wide,  1  m.  deep,  to 
contain  7500  liters  of  grain?  .iiu.6] 
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MEASURES    OF    WEIGHT. 

951*  The  Cfram  ia  the  uwU  of  weight,  aod  is  equal  to  the 
weight  of  a  eu.  un/tim^ter  of  distilled  water. 
A  Oram  ia  equal  to  15.432  gt.  T107,  or  .03527  oz.  Avoir. 

10  Mil'li-grams,       mg.     =  1  Cen'ti-gram    =        .1548+  gt.  Tr. 
10  Cen'ti-grams,       eg.      =1  Dec'i-gram      =      1.5482-1- 


« 

u 


it 

*4 


10  Dec'i.grama,        dff.     =lGram  =1^^n5oJ"        . 

-V  J    .03527 + OB.  Av. 

IOGbamb,  g.       =lDek'a.gram    =        .3527+" 

10  Dek'a-giams,       Bg.    =  1  Hek'to^ram  =      8^274+  " 

10  Hek'to-grams.     Eg.    =,ti^'<^^^U   i  ^^92     lb.  Tr. 
lu  xi«iL  vu.gr«ius     ^.         i-j  Q^^^i^  j—    H.2046+ lb.  Av. 

10  Kil'ofl,  Kg,    =  1  MTr'ia-gram   =    22.046  +  -     - 

10Myr'ia.grams,Jf^.,or)  ,^  =  220.46     +«     - 

100  Eil'o-grams  J 

10  Quin'tals.  Q,,  or         j       .  (Tonneau,     )      ( 2204.62+  *•     •* 
1000 Kilos,  K.  J  ""    (      or  Ton\      \  11023  +    toaa. 

1.  Tlie  Oram  It  used  for  weighing  letters,  gold,  eilTer,  medicinas,  and  afl 
small,  or  costlj  articles. 

2.  The  KWo-ifram  or  KWo  is  the  weight  of  a  ct«.  dm.  of  water,  and  to  the  nnit 
of  commoD  weight  in  trade,  heing  a  trifle  less  than  2|  lb.  Avoir. 

S.  The  Ton  is  the  weight  of  a  «tf.  m.  of  water,  and  is  used  for  weigliing  verj 
heavy  articles,  being  aboat  904^  lb.  more  than  a  common  Um, 

4.  The  Avolt,  oz,  is  abont  88  g. ;  the  pound  iB  a  little  less  than  |  a  kUo. 


MXBBCI8BS. 

1.  Bead  840642  eg.  in  grams ;  in  hectograms ;  in  kilograms. 

2.  Change  16.5  T.  to  kilos ;  to  grams ;  to  decigrams. 
8.  If  coffee  is  $.80  a  kilo,  what  will  5  quintals  cost? 

4.  How  many  boxes  containing  1  gram  each*  will  be  required  t( 
hold  1  kilo  of  quinine  ?  Ans.  1000. 

5.  If  a  letter  weighs  3.5  g.,  how  many  such  letters  will  weigh 
1.015  Kg.?  ^7W.  290. 

6.  A  car  weighing  6.577  T.  contidns  125  barrels  of  salt,  each 
weighing  102.15  K.    What  is  the  weight  of  the  car  and  contents  T 

7.  Find  the  difference  in  the  weight  of  the  car  and  its  contents? 
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952.  To  cliange  the  Metric  to  the  Common  Sys- 
tem. 

1.  In  3.6  Km.,  how  many  feet? 

OEBKATION.  Ahaltsis.— The  tMitr  H 

QflKtr,    v100n-8600m  the  principal  unit  of  the  taWe; 

8.6  Km.  X  lUUU  -  WW  m.  ^^^^  ^^^^  ^^  kUometerg 

89.37  in.  x  3600  =  141783  in.  ^  meters.    Since  there  are 

141732  in.  -*-  13        =  11811  ft.  Am.     89.87  inches  in  1  meter,  in 

8600  m.  there  are  8000  times 
ae.ar  in.,  or  141733  in.  =  11811  ft.    Therefore,  ao  Km.  are  equal  to  11811  ft. 

'RohB.—Beduee  the  metric  number  to  the  denomination  of  the 
principal  unit  of  ihe  tclble;  then  mttUiplp  by  the  eqwmkmt,  and 
reduce  the  product  to  the  required  denomination. 


BXBBCISJS8. 

2.  How  many  feet  in  473  centimeters?  Am,  15.485  ft 

3.  How  many  cuMc  feet  in  2000  sters  ? 

4.  How  many  gallons,  liquid  measure,  in  825  deciliters  ? 

5.  How  many  gallons  in  108.24  liters?     Am.  28  gal.  3.77  qt. 

6.  How  many  bushels  in  8363  kiloliters? 

7.  How  many  acres  in  486  ars  ?  Ane.  10.774  A. 

8.  In  942325  centiliters,  how  many  bushels? 

9.  In  456  kilograms,  how  many  pounds?       Ane,  1005.024  lb. 

10.  In  42  ars,  how  many  square  rods  ? 

11.  Change  75.5  hektars  to  acres.  Ane,  186.56  A. 

12.  How  many  gallons  in  24J  liters  of  wine? 

13.  How  many  jwunds  of  butter  in  124  kilos  t 

14.  In  28  sters,  how  many  cords?  An»>  7.735  C. 

15.  In  73  kilometers,  how  many  miles  ? 

16.  Change  148  grams  to  ounces  Avoirdupois.       Ar^  5.33  os. 

17.  Change  150.75  kilos  to  i)ounds. 

18.  How  many  sq.  rods  in  5  a.  85  ca.  ?  An9.  33.13  sq.  id. 

19.  What  is  the  weight  of  34  cu.  dm.  148  cu.  cm.  of  fdlver,  if 
eu.  centimeter  weighs  11.4  g.?  Ana.  737.556  lb.  Tr. 
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953.  To  change  the  Common  to  the  Metric  Sys- 
tem. 

I.  In  10  lb.  4  oz.  Troy,  how  many  kilograms? 

OFBRATioK.  Analtsis.— The  gram^ 

10  lb.  4  oz.  =  10.25  lb.  the  principal  unit  of  the 

10.25  lb.  X  5760  =±  59040  gr.  *»"*'   ^   expreesed    In 

69040gr.-^15.432gr.  =  3825.75  g.  ^^^  .^^  '^,^3    ^ 

8825.75  g.  -J-  1000  =  3.82575  Kg.,  Ans,     grains.     Since  15.432  gr. 

make  1  gram,  there  are 
ae  many  grams  in  60040  gr.  as  15.482  gr.  is  contained  times  in  60040  gr.,  or 
88^.75  g.  And  since  there  are  1000  grams  in  a  kilogram,  dividing  8^5.75  g.  hy 
1000  g.,  the  quotient  is  8.82575.    Therefore,  there  are  8.82675  Eg.  in  10  lb.  4  oz. 

Rule. — Reduce  the  given  qvantity  to  the  denomination  in  which 
the  equivalent  of  the  principal  unit  of  the  metric  table  is  expressed  ; 
divide  ly  this  equivalent,  and  reduce  the  quatkni  to  the  reared 
denomination. 

EXEnCISES. 

2.  In  6172.9  lb  av.,  how  many  kilograms  7   An»,  2800.009  Kg. 

3.  How  many  ars  in  a  square  mile  ? 

4.  How  many  cu.  decimeters  in  1892  cu.  feet  ? 

5.  In  892  gr.,  how  many  grams?  An^  67.8  g. 

6.  In  2  mi.  272  rd.  5  yd.,  how  many  kilometers?  Am.  459  Khl 

7.  How  many  sters  in  264.4  cu.  feet  ? 

8.  How  many  liters  in  3  bu.  1  pk.  ?  An».  1145  L 

9.  How  many  grams  in  6  lb.  Troy  ?    In  6  lb.  Avoir.  ? 
10.  How  many  meters  in  3  mi.  272  rd.  ? 

II.  In  1828  ca.  yd.  how  many  cu.  meters?  Ans.  1397.52  en.  m. 

12.  In  3588  sq.  yards,  how  many  sq.  meters? 

13.  Bought  454  bn.  of  wheat,  at  $3  a  bushel,  and  sold  the  same 
at  $8.75  per  hektoliter ;  how  many  hektoliters  did  I  sell  ?  Did  \ 
gain  or  lose,  and  how  much?  Ans,  160  HI ;  gain,  $88. 

14  In  13  gal.  8  qt.  2  pt.  3  gi.,  how  many  liters  ? 

Ans.  53.351.+. 

15.  How  many  sq.  meters  of  plastering  in  a  room  18  ft.  6  in. 
long,  14  ft.  wide,  and  9  ft  6  in.  high?  Am,  81.427  sq.  m. +. 
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TEST     PEOBLEMS. 

954.    1.  Find  the  weight  of  a  hairel  of  floor  (106  lb.)  in  Eg.  ? 

2.  What  is  the  cost  of  a  carpet  for  a  room  10.5  m.  long,  and  8.4  m. 
wide,  if  the  carpet  is  84  cm.  wide  and  cost^  $2.75  a  meter? 

An3.  $288.75. 

8.  A  farmer  sold  540  HL  of  wheat,  at  $2  a  bushel,  and  invested 
&e  proceeds  in  coal  at  $7  per  ton.     How  many  tons  did  he  bay  ? 

Ans,  487.785  T.+. 

4  What  is  the  cost  of  a  building  lot  75  m.  long  and  62  m.  wide, 
at  $40  an  ar  ?  Ans,  $1860. 

5.  A  bushel  of  wheat  weighs  60  lb.  What  is  the  weight  of  5  HL 
of  wheat,  in  kilograms?  Ans.  886.05  Eg. 

6.  What  will  be  the  cost  of  a  pile  of  wood  15.7  m.  long,  3  m. 
high,  and  7.52  m.  wide,  at  $1.50  a  ster? 

7.  The  new  silver  dollar  weighs  412J  gr.  Troy.  How  many 
grams  does  it  weigh  ?  Ans,  26.78  g. 

8.  How  many  acres  of  land  in -24  6  Em.  of  a  highway,  which  is 
20  m.  wide  ?  Ans.  121.573  A. 

9.  A  bin  is  4.2  m.  long,  2.8  m.  wide,  and  1.5  m.  deep.  What  will 
be  the  cost  of  filling  it  with  charcoal,  at  25  cts.  a  hektoliter  ? 

10.  A  merchant  bought  300  m.  of  silk  in  Lyons,  at  12.5  francs  a 
meter ;  he  paid  75  cents  a  yard  for  duty  and  freight,  and  sold  it  in 
New  York  at  $5  a  yard.     What  was  his  gain  ?         Ans.  $670.61. 

11.  What  price  per  pound  is  equivalent  to  $2.50  per  Hg.  ? 

12.  If  a  man  buys  5000  g.  of  jewels,  at  35  francs  a  gram,  and  selli 
them  at  $15  a  pennyweight,  what  was  his  gain  or  loss? 

13.  U  a  field  produces  40  HI.  of  oats  to  the  hektar,  how  many 
bushels  is  that  to  the  acre  ?  Ans.  45.93  bo. 

14  What  price  per  peck  is  equivalent  to  80  cts.  a  dekaliter? 

15.  What  will  be  the  cost  of  excavating  a  cellar  18.3  m.  long, 
10.78  m.  wide,  and  3.4  m.  deep,  at  20  cents  per  ster? 

16.  How  many  pounds  Avoir,  are  there  in  96.4  kilos  of  salt? 

17.  How  many  liters  will  a  cistern  hold  that  measures  on  the 
hiside  5.5  ft.  long,  4  ft.  0  in.  wide,  and  4  ft.  deep  ?  ^n#.  2803.888 1. 
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18.  How  many  meters  of  lining  that  is  60  cm.  wide  will  line 
15  m.  of  silk  that  is  75  cm.  wide  ?  Ans,  18,75  cm. 

19.  A  lady  booght  40.5  m.  of  silk  in  Paris.  What  would  be  its 
value  in  Boston,  at  (4.75  per  yard  ? 

20.  A  bin  is  4  m.  long,  2.3  m.  wide.  How  deep  must  it  be  to 
contain  40  HI.  of  grain?  Ans,  4347  -h  dnu 

21.  How  many  sters  of  wood  can  be  piled  in  a  shed  8.5  m.  long, 
5.8  m.  wide,  and  4.2  m.  high  ?  What  would  be  its  value  at  $3.25  a 
cord  ?  Am,  207.06  s. ;  $185,665. 

22.  A  dray  is  loaded  with  60  bags  of  grain,  each  bag  holding 
8  Dl. ;  allowing  75  K.  of  grain  to  the  hectoliter,  what  is  the  weight 
of  the  load  in  metric  tons  ?  Ans.  B.QT. 

23.  How  many  meters  of  shirting,  at  $.18  per  meter,  must  be 
given  in  exchange  for  250  HI.  of  oats,  at  $1.20  per  hectoliter? 

24.  A  merchant  shipped  to  France  50  barrels  of  sugar,  each  con- 
taining 250  lb.,  paying  $2  per  cwt.  for  transportation.  He  sold  the 
sugar  at  $.34  per  kilogram,  and  invested  the  proceeds  in  broadcloth, 
at  $4  per  meter.    How  many  yards  did  he  purchase  ? 

25.  A  cu.  decimeter  of  copper  weighs  8.8  Kg.  What  is  the  value 
of  a  bar  of  the  same  metal  15  dm.  long,  9.6  cm.  broad,  and  6.4  cm. 
thick,  at  $1.30  a  kilogram?  Ans.  $105.43. 

26.  How  many  bricks,  each  20  cm,  long  and  10  cm.  wide,  will 
pave  a  walk  95.4  m.  long  and  2.1  m.  wide;  and  what  will  they 
cost,  at  $1.75  per  hundred?  *  Ans.  10017  bricks ;  $175,297. 

27.  What  is  the  value  of  a  pile  of  wood  40  ft.  6  in.  lon^;,  4  ft. 
broad,  and  6  ft.  6  in.  high,  at  $6.50  per  dekastere  7 

28.  What  will  be  the  cost  of  building  a  wall  96  Dm.  6  m.  8  dm. 
long,  1  m.  6  dm.  thick,  and  2  m.  4  cm.  high,  at  $6.75  a  cu.  meter? 

29.  A  wine  merchant  imported  to  Boston  1000  dekaliters  of  wine, 
at  a  cost  of  $.75  a  liter,  delivered.  At  what  price  per  gallon  must 
he  sell  the  same  to  clear  $2000  on  the  shipment  ?       Ans.  $3,596. 

30.  How  many  gallons  of  water  will  a  cistern  contain  that  is  3  m. 
deep,  2  m.  long,  and  1,5  m,  wide;  and  what  will  be  its  weight  in 
metric  tons  T  Ans.  2377.575  gals. ;  9  T. 
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TABLE    OP    EQUIVALENTS. 

055.  The  equivalents  here  given  agree  with  those  that  hav* 
been  established  hj  Act  of  Congress  for  use  in  legal  proceedings  and 
in  the  interpretation  of  contracts.  • 


inch  =  2.540  centimeters, 
foot  =  8.048  decimeters, 
yard  =  0.9144  meters, 
rod  =r  0.5029  dekameters. 
mile  =:  1.6093  kilometers, 
sq.  in.  =  6.452  sq.  centimeters, 
sq.  ft.  =  9.2908  sq.  decimeters, 
sq.  yard  =  0.8361  sq.  meter, 
sq.  rd.  =  25.298  sq.  meters, 
acre  =  0.4047  hektar. 
sq.  mile  =  2.590  sq.  kilometers, 
cu.  in.  =  16.387  cu.  centimeters, 
en.  ft  =  28.317  cu.  dedmeters. 
cu.  yard  =  0.7645  cu.  meter, 
cord  =  3.624  sters. 
liquid  quart  =  0.9463  liter, 
gallon  =  0.8785  dekaliters, 
dry  quart  =■  1.101  liters, 
peck  =  0.881  dekaliter, 
bushel  =  8.524  dekaliters, 
ounce  av.  =  28.35  grams, 
pound  av.  =  0.4536  kilogram. 
T.  (2000  lbs.)  =  0.9072  met.  ton. 
grain  Troy  =  0.0648  gram, 
ounce  Troy  =  31.1035  grams, 
pound  Troy  =  0.3732  kilogram. 


centimeter  =:  0.8937  inch, 
decimeter  =  0.828  foot, 
meter  =  1.0986  yd&  =  89.37 in. 
dekameter  =  1.9884  rods, 
kilometer  =  0.62137  mile, 
sq.  centimeter  =  0.1550  sq.  in. 
sq.  decimeter  =  0.1076  sq.  ft 
sq.  meter  =  1.196  sq.  yards, 
ar  =  8.954  sq.  rods, 
hektar  =  2.471  acres, 
sq.  kilometer  =  0.8861  sq.  mL 
cu.  centimeter  =  0.0610  cu.  in. 
cu.  decimeter  =  0.0358  cu.  ft. 
cu.  meter  r=  1.308  cu.  yards, 
ster  =  0.2759  cord, 
liter  =  1.0567  liquid  quarts, 
dekaliter  =  2.6417  gallons, 
liter  =  0.908  dry  quart, 
dekaliter  =  1.135  pecks, 
hectoliter  =  2.8875  bushels, 
gram  =  0,08527  ounce  Av. 
kilogram  =  2.2046  pounds  At. 
metric  ton  =  1.1028  tons, 
gram  =  15.482  grains  Troy, 
gram  =  0.08215  ounce  Troy, 
kilogram  =  2.679  potmds  Tiov 
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VEEMONT  RULE  FOR  PARTIAL  PAYMENTS. 

956.  The  General  Statutes  of  Vermont  provide  the  following 
Bulb  for  computing  interest  on  notes»  when  partial  pajinents  have 
been  made ; 

<'  On  all  notes,  bzUst  or  other  similar  Mirations,  whether  made' 
payable  on  demand  or  at  a  specified  time,  with  intbbbst,  when 
payments  are  made,  such  payments  ^uUl  be  applied :  first,  to  liqui- 
date the  interest  that  has  accrued  at  the  time  of  such  payments; 
and,  secondly,  to  the  extinguishment  of  the  principal. 

"  On  aU  noteiy  bills,  or  other  similar  obligations,  whether  made 
payable  on  demand  or  at  a  specified  time,  with  interest  aknu- 
ALLY,  t?ie  annual  interests  that  remain  unpaid  shall  be  sulifgct  to 
simple  interest,  from  the  time  they  become  due  to  the  Ume  of  final 
settlement ;  but  if  in  any  year,  reckoning  from  the  time  such  annual 
interest  began  to  accrue,  payments  have  been  made,  the  amount  of 
such  payments  at  the  end  of  such  year,  with  interest  thereon  from  the 
date  of  payment,  shall  be  applied :  first,  to  liquidate  the  simple  inter- 
est that  has  accrued  upon  the  unpaid  annual  interests ;  secondly,  to 
liquidate  the  annual  interests  that  ha/oe  become  due;  and  thirdly,  to 
the  extinguishment  of  the  principal,** 

MXEBCI8B8. 

$3458.  Bbadford,  Vt.,  Sept.  13,  1869. 

i.  For  indue  received,  I  promise  to  pay  E,  TT.  Colby  or  order  three 
thousand  four  hund/red  and  fifty-eight  dollars,  on  or  h^ore  the  first 
day  of  January,  1878,  with  interest.  Samuel  S.  Orbbn. 

Indorsed  as  follows:  Dea  16,  1870,  $100;  Ma7  1,  1871,  $1000; 
Jan.  13, 1874,  $85 ;  April  18, 1876,  $450.75. 

What  was  due  Jan.  1, 1878  ?  Ans,  $8289.90. 

$872.  St.  Johksbtjby,  Vt.,  Nov.  22, 186a 

f .  For  value  received,  I  promise  to  pay  James  F&rguson  or  order 

eight  hundred  and  seventy4u)0  dollars,  on  demand,  with  interest 

annually,  SYLTAinjs  E.  Botle. 

Indorsed  as  follows:  April  4,  1869,  $28;  July  10, 1872,  $94.40; 

Dec.  10, 1874,  $6.72 ;  Jan.  14, 1877,  $396. 
What  was  du9  Dec.  28, 1878  7 
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CPERATION. 

JnLcn     T(tariif 
InL         JnL 

Int.  of  imn.  to  Nov.  22, 18d0  .    ,    .    .    .  $52.32    «872 

Am't  of  let  pajment 29.06 

Bal.  of  UDpud  jeulj  int.     ......  23.26 

lut  of  prin.  to  Nov.  22,  1872 156.96 

Int.  on  1  jeta^B  int.  3  jeara $9.42 

Int  on  baL  of  unpaid  yearlj  int.  3  yean  .  4.19      13.61 

Am't  of  2d  pajment 96.48 

Bal.  of  unpaid  yearly  int.    ......  97.35 

Int  of  prin.  to  Nov.  22,  1875 156.96 

Int.  on  1  year's  int.  3  years 9.42 

Int.  on  bal.  of  unpaid  yearly  int.  3  years  .    17.52 

26.94    254.81 
Am't  of  3d  payment    ....."...      7.10 

Bal.  of  int  on  int. 19.84 

Int  of  prin.  to  Nov.  22, 1877 104.64 

Int.  on  1  year's  int.  1  year 3.14 

Int  on  bal.  of  unpaid  yearly  int  2  years  .  30.52      53.50     412.45 

128445 
Am't  of  4th  payment 416.33 

New  principal 868.12 

Int  of  new  prin.  to  Dec  28,  1878 57.30 

Int  on  1  year's  int  1  mo.  6  d. «^1 

Due,  Dec.  28, 1878 $925.73 

BxPLAHATioir.— We  compute  tbe  Interest  tor  one  jetr  from  the  date  of  th« 
note,  as  a  payment  is  made  within  that  year,  and  deduct  the  amount  of  the  pay- 
ment  at  the  end  of  the  year  from  the  interest  due.  The  balance  of  interest  hears 
hiterest  till  Nov.  22, 1872.  The  amount  of  the  payment  at  the  end  of  this  year 
exceeds  the  Interest  on  Interest  due.  We  therefore  deduct  the  amount  of  tha 
payment  from  the  total  interest  due,  and  hare  a  balance  of  unpaid  yearly  inter- 
est $W.85,  which  bears  simple  interest  till  Nov.  22,  1875.  At  this  date  tha 
amount  of  the  payment  is  less  than  the  interest  on  interest  due.  We  there, 
fore  deduct  the  amount  of  the  payment  from  the  amount  of  interest  on  interest, 
and  have  a  remainder  of  $19.84,  which  is  without  interest.  Tbe  amount  of  ui^ 
paid  yearly  interest  at  this  date  bean  simple  interest  till  the  next  bataoce. 
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The  amonnt  of  the  fourth  ptyment,  Not.  23, 1877,  exceeds  the  total  interest 
dae.  We  therefore  deduct  it  from  the  mm  of  the  interest  and  principal.  The 
remainder  forms  a  new  principal,  which  bears  simple  interest  to  the  settlement 
of  the  note,  Dec.  S8, 1878,  and  one  yearns  interest  on  the  some  bears  interest  from 
Not.  S2,  1878,  to  Dec  S8, 1878,  which  interest,  added  to  the  new  principal,  giTei 
the  amount  due  Dec.  98, 1878— $925.78. 

In  cases  of  annual  interest  with  partial  paymentfl)  like  the  above 
example,  observe  the  following  notes : 

1.  To  aToid  componnding  interest,  keep  the  principal,  nnpaid  yearly  inter° 
ests,  and  interest  on  yearly  interest,  in  separate  columns. 

2.  Deduct  the  amonnt  of  the  payment  or  payments  at  the  end  of  the  year 
from  the  interest  on  the  nnpaid  yearly  interest,  when  it  does  not  eaxeed  this 
interest  The  remainder  never  draws  interest,  but  is  liquidated  by  the  first  pay- 
ment that  equals  or  exceeds  it. 

8.  Deduct  the  amount  of  the  paym^it  or  payments  at  the  end  of  the  year 
from  the  mm  of  the  unpaid  yearly  interests  and  the  interest  on  the  unpaid 
yearly  interests,  when  this  amount  exceeds  the  interest  on  the  interest,  but  is 
less  than  such  sum.  The  remainder  is  a  balance  of  unpaid  yearly  interest  which 
diaws  simple  interest  until  canceled  by  a  payment. 

4.  Deduct  the  amount  of  the  payment  or  payments  at  the  end  of  the  year 
firom  the  sum  of  the  total  interest  due  and  the  principal,  when  it  exceeds  the 
total  interest  due.  The  remainder  forms  a  new  principal,  with  which  proceed 
as  with  the  original  principal. 

$5000.  Newport,  Vt.,  Oct.  19, 1862. 

5.  For  value  received,  we  jointly  and  severally  pro-mm  to  pay  John 
Smith  or  bearer  Jhe  thousand  doUars,  sixteen  years  after  date,  voith 
iTvterest  annuaUy.  Geo.  S.  Leazer. 

E.  D.  Crawford. 

Indorsed  as  follows:  Jan.  13, 1866,  |393 ;  Sept.  24,  1866,  $48; 
Jnly  10. 1869,  $498.47;  Oct.  14, 1873,  $100;  Dec.  12,  1877,  $3200; 
April  15. 1878,  $65. 

What  was  due  Oct.  19, 1878  ?    Ans.  $7056. 17. 

$420.  Burlington,  Vt.,  March  28,  1872. 

4.  For  value  received,  I  promise  to  pay  Jas,  B.  Vinton  or  order 
fowr  hundred  and  twenty  dollars,  six  years  from  date,  with  interest 
annually.  Geo.  A.  Bancroft. 

Indorsed  as  follows ;  Oct.  3,  1873,  $40.23 ;  March  1,  1874,  $8 ; 
Sept.  13, 1875^  $33.38. 

What  was  due  March  23, 1878 1    Am.  $494.62. 
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9680.  Babtom,  Vt.  Ang.  90,  1872. 

B.  Fbr  viUtu  rtetiMd,  I  prontiie  to  pay  E.  J.  Baxter  or  ardtr  tia 
hundred  and  thuty-KOU  daOart,  on  demand,  with  vUeraC  anavaUff. 
Samuel  Hacombxb. 

IndonedMMlowB:  Oct  K  1877,  tlO;  Dw.  U,  1878,  }aO. 

WhMwMdaeHucliaO,  1879f    An*.  $aOV!&. 


t  cf  tlJX)from  1  to  SO  ytara,  t 
etni;  Annual  IrOertit. 


i,S,e,  7  and  S  per 


I  per  tent.  I  E 


t,    S  per  cent,  I  7  per  ce 


ASSBSSKXVT    07  TAXEB.  495 


VEEMONT  METHOD  OF  ASSESSING  TAXES. 

957*  The  Grcmd  List  is  the  base  on  wl^ch  all  taxes  are  assessed ; 
it  is  1^  of  the  appraised  value  of  the  real  estate  and  personal 
property,  together  with  the  poll  list. 

The  PoU  List  is  $2.00  for  every  male  inhabitant,  from  21  to  7C 
years  of  age^  except  such  as  are  specially  exempt  by  law. 

The  General  Statutes  of  Vermont  provide  that  the  listers  in  each 
town  shall  make  a  list  of  all  the  real  estate  and  personal  property^ 
and  the  number  of  taxable  polls  in  such  town,  and  that  the  said 
list  shall  contain  the  following  particulars : 

**  First.  The  name  of  each  taxable  person. 

"  Second.  The  number  of  polls  and  the  amount  at  which  the  same  are  set  M 
the  list. 

**  Third.,  The  quantity  of  real  estate  owned  or  occupied  by  such  person. 

"  Fourth.  The  value  of  such  real  estate. 

^^Fyth.  In  the  fifth  column  the  ftill  value  of  all  taxable  personal  estate  owned 
by  such  person. 

**  Sixth.  In  the  sixth  column  shall  be  set  the  one  per  centum  on  the  value  of 
all  personal  and  real  estate,  togrether  with  the  amount  of  the  polls,  which  sum 
shall  be  the  amount  on  which  all  taxes  shall  be  made  or  assessed. 

The  BtaU  and  County  Taxes  are  assessed  by  the  Legiriature. 

The  minimum  of  the  State  School  and  Highway  Taxes  is  fixed  by 
law,  and  a  higher  rate  left  optional  with  the  town. 

A  Town  Tax  is  assessed  by  vote  of  the  town,  a  VtUage  Tax  by 
vote  of  the  village,  and  a  School  District  Tax  by  vote  of  the  district. 

EXEBCISES, 

1.  The  town  of  Montpelier  voted  a  town  tax  of  |2.60  on  each 
dollar  of  the  grand  list.  The  appraised  value  of  the  real  estate  was 
$702727,  and  of  the  personal  property  $809987,  and  there  were 
740  taxable  polls.  What  was  the  grand  list  of  the  town?  How 
much  money  was  raised  by  this  vote  ?  What  was  John  Hammond's 
town  tax,  who  was  80  years  of  age,  and  whose  property  was  ap- 
pnused  at  $8927.75? 


496  ASSESSXBKT    07   TAXES. 

OFERATIOK. 

$702727+ $809087atl019714,  assessed  value  cxf  the  ptoperij. 
11012714  X  .01=110127.14,  1^  of  the  assessed  valae. 
18.00  X  740=11480,  the  poll  list. 
$10127.14+11480=111607.14,  the  grand  list 
$2.60  X  11607.14=$d0178.56,  amount  of  mone7  raised. 
$8927.75 x.01=$89.28,l%  of  the  assessed  value  of  John  Ham 
mond's  property. 

$89.28  +  $2.00,  his  poll  list  =  $91.28,  John  Hammond's  grand  lisi 
$2.60  X  91.2d=$237.33,  John  Hammond's  town  tax. 

2.  The  appraised  value  of  property,  hoth  real  and  perscmal,  in 
the  town  of  Rutland,  for  the  year  1878,  was  $3415264.  The  num- 
ber of  taxable  polls  was  2066.  The  town  voted  to  raise  a  tax  of 
$28713.48.    What  was  the  tax  on  a  dollar  of  the  grand  list  ? 

Ans.  $0.75. 

8.  The  appraised  value  of  the  real  estate  in  the  dty  of  Burling- 
ton was  $2542373;  of  the  personal  property,  $899937.  There 
were  2040  taxable  polls.  The  city  voted  to  raise  $60305.58  city 
tax.  What  was  the  amount  of  Henry  Cook's  tax,  a  resident,  who 
was  73  years  of  age,  and  whose  real  estate  was  appraised  at  $750, 
and  his  personal  property  at  $475.50  ?  Ans,  $22.06. 

4  The  grand  list  in  the  town  of  Chelsea  was  $4403.74  The  ap- 
praised  value  of  all  the  property  was  $368774.  How  many  taxable^ 
polls  were  there  in  that  town  ?  Am.  858. 

5.  The  estimated  cost  of  schools  in  school  district  No.  8,  in  the 
town  of  Cabot,  for  one  year,  was  $765.  The  amount  of  public 
money  received  from  the  town  was  $71.50.  The  appraised  value  of 
the  real  estate  in  the  district  was  $48545 ;  of  the  personal  estate 
$15428.75 ;  the  number  of  taxable  polls  in  the  district  103.  How 
much  tax  on  a  dollar  of  the  grand  list  must  the  district  vote,  to  pay 
its  expenses?  Ans.  $0.82. 

6.  James  Bell  resides  in  Hardwick ;  he  is  44  years  of  age ;  hit 
^property,  both  real  estate  and  personal,  is  appraised  at  $8975.50. 
Hardwick  voted  a  town  tax  of  $1.60  on  a  dollar  of  the  grand  list. 
The  highway  tax  is  $0.40 :  the  state  tax  is  $0.45 ;  the  state  school 
tax  is  $0.09 ;  the  school  tax  is  $0.86 ;  and  the  county  tax  $0.04,  on 
the  dollar.     What  Is  the  amount  of  his  taxes  ?  An$.  $815.64. 
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FEBKOH  AND  SPANISH  MEASUEES. 

958.  The  old  French  Idnea/r^  and  Land  Meas- 
ure^ is  still  used  to  some  extent  in  Louisiana,  and  in 
other  French  settlements  in  the  United  States. 

Table. 

12  Lines    =  1  Inch.  6  Feet      =  1  Toise. 

13  Inches  =  1  Foot  32  Toises  =  1  Arpent. 

900  Square.  Toises  =  1  Square  Arpent. 

The  French  Foot  equals  12.8  inches,  American,  nearly. 

The  Arpent  is  the  old  French  name  for  Acre,  and  contains  nearly 
f  of  an  English  acre. 

In  Texas,  New  Mexico,  and  in  other  Spanish  settle- 
ments of  the  United  States,  the  following  denominations 
are  still  used: 

Tacli:. 

1000000  Square  Varas  =  1  Lahor    =    177.136  Acres  (American). 
25  Labors  =  1  League  =  4428.4     Acres         ** 

The  Spanish  Foot  =  11.11  +  in.  (Am.) ;  1  Vara  =  33J  in.  (Am.) ; 
108  Varas  =  100  Yards,  and  1000.8  Varas  =  1  MUe. 

Otheb  Denominations  in  Use. 

5000        Varas  Square  r=        1  Square  League. 
1000        Varas  Square  =       1  Labor,  or  ^  League. 
5645.376  Square  Varas  =  4840  Square  Yards  =      1     Aci«. 
23.76    Square  Varas  =       1  Square  Chain  =       ^  Acre. 
1900.8     Varas  Square  c       1  Section  =  640     Acres. 


TABLE     FOR     INVESTORS. 

959.  The  foUawing  Table  shows  the  rate  per  cent,  of  Annual  Income 
from  Bonds  bearing  6,  6,  7,  ^  8  per  cent,  interest,  and  costing 
from  40  to  125. 


Purchase 
Price. 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

7a 

79 
80 
81 

^^ 


5^. 


12.50 

12,20 

11.90 

11.63 

11.36 

11.11 

10.86 

10.63 

10.41 

10.20 

10.00 

9.80 

9.61 

9.43 

9.25 

9.09 

8.92 

8.77 

8.62 

8.47 

8.33 

8.19 

8.06 

7  93 

7.81 

7.69 

7.57 

7.46 

7.35 

7.24 

7.14 

7.04 

6.94 

6.84 

6.75 

6.66 

6.57 

6.49 

6.41 

6.32 

6.25 

6.17 

6.09 


6f^. 


15.00 

14.64 

14.28 

13.95 

13.63 

13.32 

13.04 

13.77 

12.50 

12.25 

12.00 

11.76 

11.53 

11.32 

11.11 

10.90 

10.70 

10.52 

10.34 

10.16 

10.00 

9.83 

9.67 

9.52 

9.37 

9.23 

9.09 

8.95 

8.82 

8.69 

8.57 

8.45 

8.33 

8.21 

8.10 

8.00 

7.89 

7.79 

7.69 

7.59 

7.50 

7.40 

7.81 


7%. 


17.50 

17.08 

16.66 

16.28 

15.90 

15.56 

15.21 

14.90 

14.53 

14.29 

14.00 

13.72 

13:46 

13.20 

12.96 

12.72 

12.50 

12.27 

12.06 

11.86 

11.66 

11.47 

11.29 

11.11 

10.93 

10.76 

10.60 

10.44 

10.29 

10.14 

10.00 

9.85 

9.72 

9.58 

9.45 

9.33 

9.21 

9.00 

8.97 

8.86 

8.75 

8.64 

8.53 


8%. 

Purchase 
Price. 

20.00 

88 

19.52 

84 

19.04 

85 

18.61 

86 

18.18 

87 

17.78 

88 

17.39 

89 

17.02 

90 

16.66 

91 

16.83 

92 

16.00 

93 

15.68 

94 

15.38 

95 

15.09 

06 

14.81 

97 

14.54 

98 

14.28 

99 

14.03 

100 

13.79 

101 

13.55 

102 

13.33 

108 

13.11 

104 

12.90 

105 

12.69 

106 

12.50 

107 

12.30 

108 

12.12 

109 

11.94 

110 

11.76 

111 

11.59 

112 

11.43 

113 

11.26 

114 

11.11 

115 

10.95 

116 

10.80 

117 

10.66 

118 

10.52 

119 

10.38 

120 

10.25 

121 

10.12 

122 

10.00 

123 

9.87 

124 

9.75 

125 

5%, 


6.02 
5.95 
588 
5.81 
5.74 
5.68 
5.61 
5.55 
5.49 
5.48 
5.37 
5.31 
5.26 
5.20 
5.15 
5.10 
5.05 
5.00 
4.95 
4.90 
4.85 
4.80 
4.76 
4.71 
4.67 
4.62 
4.58 
454 
4.50 
446 
4.42 
4.88 
4.85 
4.81 
4.27 
423 
420 
416 
413 
409 
406 
4.08 
400 


6%. 

7^c, 

7.22 

8.43 

7.14 

888 

7.a5 

8.28 

6.97 

8.13 

689 

8.04 

6.81 

7.94 

6.74 

7.86 

6.66 

7.77 

6.59 

7.69 

6.52 

7.60 

6.45 

7.52 

6.38 

7.44 

6  31 

7.86 

6.25 

7.*29 

6.18 

7.21 

6.12 

7.14 

6.06 

7.07 

6.00 

7.00 

5.94 

6.93 

5.88 

6.86 

5.82 

6.79 

5.76 

6.72 

5.71 

6.66 

5.66 

6.60 

5.60 

6.54 

5.55 

6.48 

5.50 

6.42 

5.45 

636 

5.40 

6.30 

5.85 

6.25 

5.30 

6.19 

5.26 

6.14 

6.21 

6.08 

5.17 

6.08 

5.12 

5.98 

5.08 

5.98 

5.04 

5.88 

500 

5.83 

4.95 

5.78 

4.91 

5.73 

487 

5.69 

483 

5.65 

4.80 

5.60 

9.63 

9.52 

9.41 

9.30 

9.19 

9.09 

898 

8.88 

8.79 

8.69 

8.60 

8.51 

8.42 

8.88 

8.24 

8.16 

8.08 

8.00 

7.92 

7.84 

7.76 

7.69 

7.61 

7.54 

7.47 

7.40 

7.83 

7.27 

7.20 

7.14 

7.07 

7.01 

6.95 

6.89 

6.83 

6.77 

6.7S 

6.66 

6.61 

6.55 

6.5^ 

6.4 

6.4 


ANSWERS. 


The  answers  to  the  introductory  and  more  simple  examples  of 
many  of  the  articles  have  been  omitted. 


Art.  77. 

1.  $6.7a 

S,  $39.18. 

5.  $137.87. 

4,  $247.78. 

6,  $38.58. 

6,  $27.78. 

7,  $189.76. 

8,  $17.07. 

Art.  79. 

5,  1646. 
S.  1619. 

4.  $65.94 

5.  $287.67. 

6.  $376.71. 
7.4491. 

8.  7504  lb. 

9,  75686. 
m  72447. 

11,  $696.87. 

12,  $18.13. 

13,  $80.87. 
i^  $149.18. 
75.  105233. 

16.  $220.84 

17.  181776. 

18.  11965. 
id.  $944.66. 
fa  $7193.28. 
£1.  $3554.05. 
ff.  1547164 
B3.  $6692.23. 
U^  15873478. 
25.  $104560. 

Art.  91. 

10.  $1411. 

11.  8231. 
1£.  $51.24 


i.9.  2123  tons. 
IJ^  2324  ft. 
i5.  2324  days. 

16.  $41.28. 
i7.  $230.43. 
18.  $202.12. 
id.  224113. 
20.  721220. 
;?i.  210532. 
;^f.  4175. 
23.  151. 

f-^.  5113. 
26.  $15.21. 
ffi.  $22.10. 
f  7,  $25.26. 
28.  2710. 
fd.  34213. 

30.  $212.20. 

31.  $6746. 
^;?.  221533. 

Art.  93. 

2.  1848. 

3.  3883. 
-^.  1318. 

5.  4195. 

6.  28286  miles. 

7.  26762  acres. 

8.  228670  ft. 
d.  $240.81. 

10.   $95.58. 

/7.  $38.oa 

12.  $6.16. 

i,J.  32358. 

i^.  $64.84 

15.  $135.^. 

i^.  $157.63. 

17.  8728  rd. 
i^.  45736  tons. 
26.  12336. 

f6.  37588. 


27.  69356. 
f,9.  4800. 
;?5.  $3323.59. 
SO.   $1204.50. 

31.  33798. 

32.  35555. 
^.y.  $291.35. 
^-^  $222.75. 
36.   $3015.05. 

36.  $552477. 

37.  10386. 

38.  $695.79. 
^d.  $5351.84. 
40.  $101.10. 
-^i.  474889. 

Art.  95. 

1.  332650. 
f .  $895.66. 

3.  80443. 

4.  6132. 

6.  2517. 
^.  $15.22. 

7.  4190  miles. 

8.  $3640. 

9.  78388  sq.  mi. 
10.  3572  ft. 

ii.  $53945. 

12.  $9505.67. 

13.  1909609. 
U.  $5044.25. 

15.  $16948.50. 

16.  $1417.16. 

17.  702. 

18.  $36.50. 

19.  8346. 

20.  16552. 

Art.  105. 

12.  $4743. 
ii^.  $1956. 


IJ^  $6190. 
m  $40.50. 
fi.  $30.59. 
22.   $622.50. 
f^.  $16120. 

Art.  107. 

2.  12771. 

5.  25830. 
4.  34104 

J.  $1239.30 ; 
$1713.15. 

6.  $3885.75; 
$4521.60. 

7.  $2209.32; 
$2383.74 

8.  482400; 
430944; 
874752. 

9.  2953216; 
5606496; 
7083104 

10.  $85692.24 ; 
$279759.96; 
$17138448. 

11.  $2529.25. 

12.  $319192. 
IS.   $14064. 

14.  $264958. 

15.  404914 

16.  186516. 

17.  241768. 

18.  $51188.62. 

19.  17902976. 

20.  $154037.36. 

21.  15704325  da, 

22.  2082600  cts. 

23.  1508741097. 

24.  1587862270. 

25.  3654860576. 

26.  819847360a 
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rr,  982275037. 
jf5.  ^63781415. 
£9.  $2715413.50. 

50,  121718.16. 

51,  416304. 

52,  0. 

SS.  947363302. 
Sj^,  5395144320. 

55,  72618. 

56,  $3591.24. 

57.  $4101.25. 

58.  51408 ; 
$7454160. 

$9.  277536; 
$49956.48. 

Art.  109. 

£.  $3505.92. 
S,  3605472. 

4.  3906168. 

5.  $19789.44. 

6.  84338.28. 

7.  16810320. 

8.  54793296. 

9.  $109804.80. 

10.  $9212. 

11.  $430.08. 

12.  $19234.82. 

Art.  110. 

B.  $472. 
e.  $1824. 

7.  $840000. 

8.  600000. 

9.  12600000. 

10.  104000000. 

11.  126930871- 

800. 

12.  350310024- 

000. 
IS.  96000. 

128000. 

268800. 
U.  $400000. 

Art.  113. 

i.  $1617.30. 
2,  $50.19. 


S.  $829.56. 

4.  $8023.75. 

5.  17920. 

5.  2878. 
7.  37200. 
5.  151218. 
P.  $7198.75. 

10.  $18801, 

Whole. 
$10938, 

Farm. 
$4617,Stock 

11.  $8282. 
i;?.  $25  loss. 
IS.  77050. 
2^  92500. 

15.  $1714.50. 

16.  $43187.32. 

Art.  133. 

15.  1887; 
7303; 
2888. 

16.  47208^ ; 
2754; 
131181f 

17.  48475f ; 
672971 ; 
115458f 

18.  $172.65. 

19.  58011  lb. 

20.  2584J  days. 

21.  $820.50. 

22.  714741  mi. 
;?^.  8219  men. 
2J^.  20116t  A. 
25.  63362  rd. 
f^.  1592  bbl.; 

883i  •' 

27.  9375  bu. 

28.  |10850. 

f  9.  93  oranges. 
SO.  91  yd. 
^2.  $256. 

Art.  136. 

S.  2340  A 

20474-4 : 
1424i| 


M 


(( 


W 


€€ 


1170A. 
-^.  224811 ; 
2070H; 
1610H ; 
1762?}. 

Art.  138. 

9.  $9.58. 

10.  $14.89. 

11.  $25.21. 
i;?.  854  times. 
IS.  416 
i^.  672 
i5.  1763   « 
i^.  3800   " 
17.  18^ 

i^.  4^4 
/d.  642r 

692| 

2201 
^(?.  1088^; 

264145ft. 

21.  $1828^. 

22.  $97. 
;?;?.  $76. 

24.  475  acres. 
;?5.  871ior8es; 
$110  left. 

26.  394. 

27.  5^2. 
;?5.  7198. 
£5.  81416. 
SO.  7071. 
^i.  8728. 
S2.  610. 

;J4.  1172fU. 

55.  4821. 

56.  2086. 

57.  8646HH- 

58.  7500. 
55.  48786. 
M).  4629. 
^i.  846 

Art.  139. 

2.  178. 
5.  285. 


4.  4175. 
^.  487. 

7.  1981f|. 
^.  7667lff. 

5.  4176. 

10.  m^. 

11. 


>;644^. 

I.  i6i)H|. 


Art.  140. 

S.  279^A»ff. 

9.  m^^. 

10.  645^^. 

11.  $43. 

12.  20  lots. 
i5.  84A%. 

Art.  145< 

i.  4920. 
2.  9  times. 
S.  9     ** 
/.  394950. 

5.  638. 

6.  443^. 

7.  $10.78. 
^.  16899. 
9.  $28.16. 

la  »)00  Ih. 
11.  $7.50. 
i;?.  42588. 

25.  718284. 
14,  7  yean. 
i5.  55552. 
16.  50496. 
i7.  7825. 
i^.  826776. 
20.  76  cts. 
;?/.  $107. 
22.  $2123i. 
;^5.  42  week& 
24.  $367. 

jf5.  $1806. 

26.  $80247. 
;g^.  8828; 

1849. 
29.  $720; 

$580. 
5a  2008; 

178L 
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51.  $16550. 
$11925. 

52,  24  boxes. 
9S.  358  cords. 

$4  cost. 
94.  288. 

55.  2. 

56.  10. 

57.  1476. 
$8.  469. 

Art.  165. 

J?.  2.  3,  5',  7. 

5.  2«.  3,  5, 19. 
J^  3,  5. 163. 

6,  2,  7,  13*. 

6.  3*,  5.  7«. 

7.  2. 3,  5,  7, 11. 

8,  3,  5,  7. 11. 

9,  2.  8^  168. 

10.  %\  3^  5^  7. 

11.  3',  5.  7*. 
1^.  11,  31,  41. 
i5.  2«,  6, 101. 
i4.  2'«.  3.  7. 
15.  3^  5*.  7, 19. 
i^.  19,  23,  29. 

17.  2,5,7,11.13. 

18.  3*,  5,  7«,  13. 
i£?.  2,5,7,11,41. 

Art.  170. 

S.  14 
5.  32. 

4.  5. 

5.  18. 

6.  144. 

7.  22. 
^.  43. 
9.  24 

Art.  171. 

2.  4 
5.  7. 
-^.  27. 
5.  2. 
e.  1. 
7.  13. 


5.  13. 

P.  113. 
10.  17;  87. 
ii.  124 ;  2. 
i;?.  12  ft. 
13.  3  bu. 
i^  4329  bags. 
iJ.  5 ;  9 ;  11  hr. 
16.  8163  rails. 

Art.  177. 

2.  2856. 
S.  120. 

4.  450. 

5.  30030. 

6.  13860. 

7.  1680. 

8.  5280. 

Art.  178. 

;?.  4896. 

3.  16800. 
^.  51282. 
5.   1560. 
5.  7200. 

7.  3060. 

8.  1680. 
P.  315. 

10.  240. 

ii.  180  ft. 

i^.  $60. 

13.  384 

i4  63. 

15.  $4536. 

id\  720  bu. 

Art.  182« 

5.  13. 

-^.  4 

5.  14 

^.  130. 

7.  33. 

^.  61. 

P.  14839. 
10.  16. 
ii. 

i5. 


V^: 


14^  403. 
i5.  If. 
16.  4if 
i7.  10  tons, 
i^.  98  bbl. 

19.  84  tabs. 

20.  $2.00. 
J^i.  $.50. 

23.  120  bu. 
;^4.  44  yd.,  1st. 
22  yd.,  2d. 

^(?.  144  bu. 

27.  4  chests. 

28.  48  days. 

Art.  209. 

13.  J. 

U-  If 

i5.  f 

16.  \\. 

17.  tVV 

i^.  A. 

;?(?.  f 

21.  «. 

^«^.  iiSf. 
Art.  211. 

3.  i«A. 
5.  «-?*. 

7.  HF- 
^.  Mp. 

9.  J-vy^. 


16.  wy^-1. 

Art.  213. 

^.  17H. 

6.  28|. 

7.  30J. 

8.  18|. 

5.  1018tf. 

m  50^. 
11.  ooj. 

13.  1029lff. 
Art.  218. 

^.  H;  f|. 
^.  tf;*«- 

Hi 
^.  H;ii;if. 
^.  «;f«;H. 
7. /ft;  //r; 

^.  t« ;  f ! ;  «. 

^^.  «;H;«. 
^/.  «;«;«. 
i^.  «l;  1%: 

iJf. 
i'J.  ff;«;H; 

« 

/^   g{g  •    tog  • 

m;  w?- 

-^^^  Te8»     TTrff» 
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Art«  221. 


15.  aoif  i. 

i(?.  88}. 
i7.  191}f. 

Art.  224. 

^.  t\. 

S,  164if. 

i^.  71  f . 

16,  IftM. 
i7.  183i|. 

i&  248dk- 
i£>.  1153^. 

.  Art.  226. 

J.  88,^,       the 

greaief. 
»,  69|f. 

^-  A- 

^.  if- 
7.  149A. 
^.  $!«. 


10.  6A. 
ii.  34iJ. 
i^.  68B. 
iJ.  158H. 
i4.  328Jf. 
16  205/^. 
i^.  699^. 

Art.  229. 

5.  7f . 

4.  iiA. 

5.  If. 

6.  13^. 

7.  61. 

^.  f 
a  16}. 

10.  24 

i;?.  15. 

i.7.  2J. 

i^.  20. 

i5.  126. 

16.  128f . 

i7.  255. 

i^.  5U. 

i5.  72. 

^^  119|. 

£2.  1532. 

-?^.  1287. 

;?^.  5386. 

es.  39491. 

j?e.  15099. 

£7.  12756ft. 

J^9.  1212. 

^(?.  3624. 

SI.  7429. 

5^.  3729. 

55.  13272. 
^4.  10200}. 
^5.  23586. 

206993^. 
322. 

56.  $580. 

57.  $15k 
5^.  $1769,V- 

40.  $71;  $224; 
$60 ;  $11^. 


Art.  2^2* 


3 


•.|r 

7.  ^V; 

i6?.  512. 
lU  82. 
i-^.  1530. 
i.?.  624. 
IJ^  527a 
i5.  18^ 

17.  J^t- 
i^.  $21Si. 
i9.  $345. 
^.  $12ft. 
;?i.  $63^. 
22.  $145f . 
;?^.  $23|. 
f4.  $11.65J. 
25.  $2293J. 
;?<5.  $7196. 
27.  $5734. 
f  5.  $47H. 
^.  $i|. 
;T^.  $28i. 
^^.  $199W. 

32.  $7r 

;?.?.  $11< 
Art.  235. 

2.    nj^. 

7.  A. 
9.  6i. 

i^.  iSiVff. 

12.  SjVt. 
J5.  li^A. 
IJ^  17 A. 
i5.  $A. 


i^.  5H. 
/5.  4idH. 

19.  14A' 
^(?.  $851. 
^i.  39rf^, 
^^.  6l|  Ih. 

;j;5.  1763*,  ih. 

Art.  238. 

^.  117. 

3.  126. 

4.  205f. 

e.  877}. 

7.  1486H. 

8.  $147. 
i?.  13^. 


[:!|"' 


;?.$.  36. 

24- 
25. 

^'  i\ 

27. 

28.  l7if. 

29.  If 

30.  im. 

^i.  If. 
5^.  1521Aw 
S3.  63. 
^4.  81}. 
35.  $104501 
^&.  12}  t<Hl& 
37.  $A. 
^.  $2.18}. 
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4s.  ni 

45.  hi 

46.  iS\  mo. 

47.  l||J. 

-^.  ft- 
50.  ISA',. 

Art.  242. 

i.  f 

4.  *. 

5.  -A. 

^.  A. 

P.  tV 

n.  J. 

IS,  \. 

U^  f  f 
Art.  245. 

!r 

;?.  84. 
S.  1677J}. 

5.  3043}. 

6.  9072. 

7.  $4612. 

8.  $l0588iV- 
P.  7A. 

ia  $10946. 
11,  $4. 
i;?.  $.75. 
i^.  $4577^. 


U.  $410H. 
iJ.  4|  tons. 

16.  146/ymileB. 

17.  3|. 

18.  13}  days. 
iP.  $192}-t. 
20.  $4AV. 
;?i.  $5625. 
j?^.  Inc'd^. 
23.  Dim'd  Jj. 
;^4.  9f  I  ba. 

^^.  if. 
^6.  $i. 
;^7.  378  bbl. 
;^<?.  $3329i; 
47  acres. 
S9.  $108. 

30.  14^5  cords. 

31.  20  bbl. 

5.?.  $1840. 
^4.  152i  ft- 

^6\  $3224cottoD. 
$24 18  sugar. 
$1488mores. 
$9872  total. 

38.  i|. 
^P.  5|f. 

-^^^  Hi. 

4^.  2}. 
-^.  22iV. 

45.1 

Art.  267. 

i<9.  .598. 

19.  .0625. 
j?^.  .0012. 
;?i.  JQ00074. 

22.  .0000105. 

23.  .000099010. 

24.  .437549.  . 

25.  iS0400l3K 

26.  'ooaooooo- 

024. 


27.  495705000.. 

0043075. 

28.  4736000.- 

00903624 

Art.  283. 


15. 

16.  $|. 

17.  Tinf* 

^8   -h. 

19.  ^\. 

20.  if. 

21.  $i. 

22.  $|. 

23.  %\. 

24'  A- 

25.  |. 

26.  -rfAnj* 

27.  $15|. 

28.  $36J. 
;?9.  $9|. 
5(?.  $27f . 
31.  24,V. 
5<^.  84jV. 

33.  aS-rg. 

34.  lOAjiz- 

Art.  285. 

3.  $.75. 

4.  $.875. 

5.  .56. 
6\  .9375. 
7.  $.0. 
<9.  $.495. 
£^.  .024 

10.  .8125. 

ii.  .83388+. 

i^.  .25925  +  . 

13.  .76785+. 

14.  .24666+. 

15.  .60625. 

16.  .05078  +  . 

17.  .003125. 

18.  .005625^. 

19.  .7. 

20.  .032. 
;^i.  $1,875. 
;^^.  $.066. 
23.  101.75. 


f^  225.625. 
25.  11.125. 
:ee.  8.6625. 
-^7.  $.934375. 
28.  $4008. 
;^5.  12.69. 

Art.  288. 

2.  1.703326. 

3.  599.007. 

4.  $206,874 

5.  .058815. 

6.  51.180606. 

7.  $275,215. 

8.  150.0660325. 
.9.  79.9992. 

10.  111.233  A. 

11.  $70.03. 

12.  1.5547  4-. 

13.  $7062.15. 

14.  387.33  rodiL 

15.  $598480. 

Art.  290. 

2.  263  86319. 

3.  $638.06. 

4.  $26  6875. 

5.  .376118. 

6.  $161,085. 

7.  1.99655. 

8.  10.040174 

9.  103.5. 

10.  49999875. 

11.  $.25. 

12.  $.0625. 

13.  6.3045. 

14.  .238517  +  . 

15.  1.873125. 
$129.0626. 


16. 
17. 
18. 
19. 

20. 
21. 
22. 
23. 


.85? 


.67676. 

.09. 

219485  A. 

$6.458jt. 

$411.58. 

1.6626. 

24.  4.1375. 

25.  $95. 

26.  $47.07. 
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Art.  203. 

jf.  .83615. 

5,  14.21628. 
i.  .00087. 

6,  24.5470625. 

6,  |t05.]88. 

7.  $86.0062. 

8,  572.8. 

9.  620.7. 

10.  1.875. 

11.  676. 

12.  20.496. 
IS.  .04765625 

14.  .0431388. 

15.  7.03125. 

16.  15  015. 
i7.  .0084375. 

18.  1252.6875. 

19.  $53.5. 

20.  114.75. 
^i.  .0615. 

j?^.  $155.8475. 

^5.  556.718bu.+ 

24.  $446.25. 

25.  $438. 

26.  $14891.925. 

27.  $53.696  4-. 

28.  $12300.75. 

29.  $113,235  +  . 

50.  $101,175. 

51.  $389.49. 

52.  $242,937+. 
SS.  402.788976. 

54.  4.437. 

55.  1.69064 

56.  7.03175. 

Art.  296. 

2.  22.66f 
5.  4500. 

4.  .2. 

5.  1.25. 

6.  36.4. 

7.  4602. 
^.  73.73 ; 

24.5766+; 
5898.4 : 
86.0730  +  . 


9.  $95; 
$15,125. 

10.  Ul  times ; 
80       '• 
6.42  +  " 

11.  8} ;  6.66f  ; 
.075. 

12.  3.131331; 
313.133} ; 
3131.33} ; 
31318.3} ; 
813133}. 

IS.  887.5 ; 
38.75; 
8.875; 
.3875. 

14.  .6456. 

15.  50000  timee. 

16.  $8000. 

17.  .4 

18.  .16. 

19.  .1344 
m  .0175. 
21.  .00734 

<?.?.  .00001. 
24.  100000. 
^5.  121.875. 
26.  .0033i  ;  10. 
;f7.  23  tons. 

28.  12  coats. 

29.  17  horses. 

50.  136  bbl. 

51.  $65,406  +  . 

52.  550  lb. 
SS.  $6.25. 
^>^  135  lb. 
S5.  .831. 
^5.  1554 
^7.  688. 

S8.  2. 07887 +  . 
^9.  17440598 +  . 
40.  $295. 

Art.  305. 

i.  .4375. 

2.  .8;  875;  .36; 

.8125 ;  .575 ; 

.088;  .385. 


i.  .857143; 

7;  .8i;  .324; 

.476190 ; 

.17078. 

6.  .416;  .53; 

.590 ;  .36 ; 

.313. 

7.  .12;  .125; 

2941176470- 

6»8285; 

484375 ;  .6 ; 

28125;  .088; 

286095; 

jms. 

Art.  306. 

S.^. 

3.  |. 

4.ih 

5.  «• 

e.  i|. 

7.  tW- 

8-^- 

9-m. 

10.  tVi- 

n.  ^^,. 

12.  H. 

13.  3^. 

H-W 

16.  W. 

Art.  307. 

e.H;ih; 

i^;m. 

s.tm-.^m: 

7itj. 

4.^z. 

e.  fIf. 

6.  «. 

7.  if 

^.  fl. 

Art.  313. 

-^  $172. 

6.  $19,831. 

7.  $856. 
^.  $384. 

Art.  315. 

2.  $157,875. 
S.  $8986.722. 

4.  $44. 83k 

5.  $4696.30. 

6.  $65,875. 

7.  $438.75. 

8.  $9.1875. 

9.  $40,176. 

10.  $17.71. 

11.  $325.80+. 

12.  $183.15. 

13.  $212.75. 
i4.  $85.93  +  . 
i5.  $23.96+. 

Art.  316. 

2.  $6.66  +  . 
S.  $30.34+. 

4.  $630.70  +  . 

5.  $39.65. 

6.  $20,173  +  . 

Art.  320. 

1.  Dr.  $812.72. 

2.  Cr.  $21788-. 

16. 

Art.  327. 

1.  $448.07. 

2.  $1489.46. 
S.  $1489.84 
4>  $6053.50. 

5.  $81.80. 

6.  $258.85. 

7.  Cp.  Bal., 

$169,675. 

8.  NotetoBaL, 

$176.16. 
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Art.  828. 

i.  $60. 

S.  $59.57. 

5.  $31,375. 
4.  $7.50. 

6.  $3228.34 
e.  $3.40. 

7.  $.50. 

8.  $1165. 

9.  $83.531i. 

10.  $191.10. 

11.  $4.63J. 

12.  $122.50. 
i5.  $.33^. 
U,  $.15. 

i5.  $176,475. 

i^.  $104.10. 

17,  23  bu. 

i,9.  $21,125. 

19.  134|  tons, 

m  21557.47343. 

^1,  48  lb.  each. 

SS.  $1581,  gain. 

^5.  $450. 

;e5.  $1.25  per  C. 
^G.   .15. 
;?7.  $4.50. 

28,  $5.06  +  . 

29.  $196.21  +  . 

50.  11001b. 

51,  80  bu. 
^^.  1.69 +  . 
S5.   $3.40+. 
SJ^   138  bu. 

55,  $74,  cost. 
$59,  selling 

price. 

56.  $232.743g'n. 

Art.  425. 

2,  45515  gr. 
^.  105948  oz. 

4,  910  in. 

5.  68245  min. 

6,  63964  ft. 

7.  2046  in. 

«.  222  ^bths. 


9.   43695 sq.ft. 

10.  224800  P. 

11.  8960  A. 
i;?.  29106  1. 

15,  9696  cu.  ft. 
U,  6216  pt. 
i5.  792  qt. 

16.  3  4800. 

27.  1008  gi. 
18.   14918  lb. 
iP.  5480  pwt. 
20.   B4785. 

;?i.  525600  min. 
22.  794880D  sec. 

28.  8784  hr. 
;?4.  19325. 

25,  200  quires. 
-^5.  864  doz. 
27.  78360  d. 
-?^.  2650  ct. 

29.  8280  d. 
80.  11045.50. 

51.  960  rd. 

52.  563  bbl. 
^5.  80  boxes. 
S4,  $29.25. 

^5.  13440  times. 
86,   1440  min. 
^.  2160  sheets. 
38.  $432. 
^.  2419200. 
JfO.   11082240. 
4L  41496st.mi. 
42.  86  of  each. 
4S.  876576  hr. 
44'  1485  vols. 
.^.  256  pp. 
4S.  3625  lb. 
47.  8344  lb. 
.^.  2950  lb. 
49,  32620. 
5^.  6325  lb. 

51.  81501b.N.T. 

52.  7545  "  " 
5.?.  461824  " 

54.  14001b. 

55.  1800  lb. 

56.  $136,262. 

57.  $124,095+. 


58.  $4,825. 

59.  $10.13|. 

Art.  428. 

2.   15  w.  4  da.  9  hr.  40  min. 
S.   10  mi.  8  ch.  20  1. 

4.  2031  lb.  9  oz.  10  pwt 

5.  50  mi. 

6.  1605  A. 

7.  1  sq.  mL 

8.  125  cu.  ft.  840  cu.  in. 

9.  297  C.  26  cu.  ft. 

10.  15  hhd.  19  gal.  8  qt.  1  pt 

11.  846  bu. 

12.  264  bbl.  26  gal.  3  qt. 

13.  12965  gal. 

14.  Ck)ng.  63,  O.  2,  ?  10. 

15.  14  lb.  10  oz.  18  pwt.  22  gr. 

16.  25  T.  16  cwt.  70  lb. 

17.  25  cwt.  37  lb.  16  oz. 

18.  12  lb.  6  oz. 

19.  201  bu. 

20.  154  bbL 

21.  203  bu. 

22.  31.72  quin. 

28.  5  w.  1  da.  1  hr.  1  min.  1  sett 
j?4.  191  mo.  a  da.  11  hr.  40  tiC^ 

25.  557**  33'  20". 

26.  87  deg.  50  naut.  mi. 

27.  836  gFo.  1  doz.  4  pens. 

28.  227|  doz 

29.  251  sc. 

SO.   22  Rm.  7  Qu.  10  sh. 
31.   151  Bund.  8  Qu. 
S2.  411  Cr.  2s. 
5.J.  2038  fl. 

34.  80  half-sov. 

35.  £44  2s.  2d.  2  far. 

36.  450  f  r. 

37.  46  sov.  6s.  3.9+d. 

38.  200  marks. 

39.  $1689600. 

40.  4725  lb. 

41.  $32.55  N.  T. 

42.  T  3'. 

43.  456  da.  12  hr.  46  miQ 
^.  $1.87i. 

^.  $48. 
46.  $66.1d 
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Art.  431. 


f.  Jft 


5. 
6. 
7. 
8. 
9. 

to, 

11. 

ts. 

13. 


oz. 
I  sq.  id. 
.32  pt. 

.33  ft. 
I  oz. 

I  yd. 
fl.    ^ 

U.  .252  mm. 

15,  /A  sq.  id- 

Art.  433. 

g,  lOs.  lOd. 

5.  |4  31  3lgr.  16. 

^.  85  rd.  5  f  t.  6  In. 

5.  9  oz. 

(J.  3  ft.  9  in. 

7.  8.8  oz. 

8.  17  da.  3f  hr. 

9.  lis.  1.2d. 
ia  86  p.  4  sq.  yd. 

5  sq.   ft.  127A 
sq.  in. 

11.  6|  oz.  Avoir. 

12.  14  cu.  ft.   6911 

cu.  in. 

13.  5°  48'  7.2". 
i-^.  f  3  5  TTl.  36. 
i5.  18cwt.961b.14oz. 

16.  55  gal.  1  pt. 

17.  16  sq.  yd.  7  sq.  ft. 

38  sq.  in. 

18,  58  31  3lgr.7A 
i9.  6gro.  10|doz. 
^0.  2  mi.  101  rd.  6  ft. 

6iin. 
n.  3  gal.  3  qt.  1  pt. 

2  gi. 
f^.  2  pK.  2  qt.  1  pt. 
^3.  212  rd. 

^4.  4  T.  5  cwt.  55J  lb 
S5.  1  A.  60  P. 
$6,  2  Cd.  89.6  cu.  ft. 
irt,  57  rd.  9  ft.  10^  In 


28.  6  Qn.  6  sheets. 
£9.  (54.16}. 

Art.  435. 

f .  A  gaL 

3.  £inr* 

4.  .01  bu. 

5.  .0001  lb. 
^.  .0004  ton. 

.018  ton. 

7.  A  cord. 

8.  .00045  oz. 

10,  tJtt  da. ;  .005  da. 

11.  .02  rd. 
7;^.  Jf  pt.  less. 

Art.  437. 

^.  4  bbl. 

3.  .4375  Cd. 

4.  J824-  hhd. 

5.  *ttll>. 

6.  J. 

7.  .092. 
^.  5.7. 
9.  .0a5489  Tp. 

10.  .3. 

ii.  M. 

1^.  .ifel  lea. 

i5.  A.      ^ 
i4.  .001625. 
i5.  .09. 

le.  If. 

Art.  438. 

1.  44352  steps. 

2.  18  h.  45  min. 

3.  $53.1665125. 

4.  |l  99.25. 

5.  $111.94. 

6.  £60. 

7.  $128.23^. 

8.  $34,574. 

9.  708  A  bu.,  m. 
6574  bu.,  La. 
634|}  bu.,  N.  T. 


10.  5714*  bu.,  Ct 
53334  bu.,  N.  J. 

11.  $332,679. 

12.  15  carats. 

13.  424.98775  A. 
U.  $90. 

15.  $13457.46+. 

16.  $3,525. 

17.  $87,815. 

18.  $2.54+. 

19.  i. 

20.  $188.96. 

21.  3125  bu. 

22.  720  centals. 

23.  5  bbl.  152  Ibt 
;e4.  $21,988+. 

25.  Hif. 
j?(J.  3.02. 
27.  487^  Rm. 
:?.?.  307^  Rm. 

Art.  440. 

^.  22  yd.  2  ft.  10  in. 
^  19  Cd.  3  cd.  ft. 

18  cu.  ft. 
5.  2  bhd.   17  gaL 

2  qt.  3  gi. 
^.  15  h.  28  min. 

7.  60  gal.  1  qt 

8.  22  cwt.   84  lb. 

14''  oz. 

9.  10  ^ch.  9H  ca.  ft. 

10,  tb  11  32S2gr.5t 

11.  $133.24. 
i;^.  $61.50. 

13.  31  yr.  11  mo.  8  da. 

Art.  441. 

3.  25  Cd.  6  cd.  ft. 

4  cu.  ft. 

4.  239  rd.  11  ft. 

5.  8  cwt.  41  lb.  10  oz 

6.  10s.  74d. 

7.  5  lb.  8  oz.  10  pwt 
5.  1  w.  6  da.  5  hr. 

17  min.  16.8  sec 
9.  29  gal.  1  qt  1  gL 

10.  1  mL  198.7  rd. 
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tl.  6|  doz. 

12.  53  3  5  9  2. 

13.  20  h.  24  min. 

14.  ^M  P. 

15.  8  gal.  3  qt. 

16.  $7306.71  +  . 

17.  13  cwt.  88  lb. 
15.  30  Cd.   5  cd.  ft. 

14  ca.  ft. 

Art.  442. 

;? .  7  yr.  9  mo.  1  da. 

3.  Sjr.  11  mo.  2d  da. 

4.  2jT.5  mo.  24  da. 

5.  258  da. 

6.  lyr.  10  mo.  12  da. 

6h. 

8.  204  da. 

9.  157  da.  21  h. 

XO.  2  yr.  5  mo.  8  da. 
9  h.  22  min. 

11.  2  vr.  8mo.  10  da. 

4   hr.    14   min. 
59  sec. 

Art.  443. 

J?.  26  bu.  1  pk.  6  qt 
^.  89  (M.  3  cd.  ft. 

4.  13  hhd.   42  gal. 

3qt. 

5.  2716  bu. 

6.  Cong.  25  0. 6  S  11 

3  5  ni  36. 

7.  £120  18s.  6d. 

5.  189  A.  40  P.  16 
sq.  yd.  6  sq.  ft. 

10.  89  T.  11  cwt.  1  qr. 
19  lb.  14  oz. 

tl.  557  yd.  2  ft.  IH  in. 

12.  18  T.  3  cwt.  67.85 

lb. 

13.  $196,796. 
U'  $125.25. 

Art.  444. 

jf.  51  A.  31  P.  8  sq.  ft. 
3.  £7  Is.  lid. 
£5  Is.  4f  d. 

J^  8&  8id. 


4.  31  bo.  1  pk.  5  qt. 

Ipt. 

28  bu,  lpk,1.9pt. 
23  bo.  2  pk.  2  qt. 

ipt. 

5.  12  yd.  5|f  in. 
6  yd.  2ft  in. 

6.  2Cd.5cd.ft.13i 

cu.  ft. 

7.  17160  rails. 

5.  1  sq.  mi.  42  A.  112 
P.  26  sq.  yd.  8 
sq.  ft 

9.  337  yd.  1  ft.  7i  in. 

10.  70tmies. 

11.  243  boxes. 
13.  9  cwt.  42  lb. 

i-#.  165  A.  25  P.  244 
sq.  yd,,  nearly. 

Art.  448. 

g.  107**  19'  48}". 

3.  122*  26'  46^  W. 

4.  7V  12'  16"  W. 

5.  90th  W.;  90th  E.; 

180th  E. 

Art.  450. 

2.  50  min.  21i  sec. 
^.  1  h.    17  min.  24 

sec.  A.ic.,ornext 

day. 
4.  5  hr.  57  min.  49 

sec 

6.  5  h.  59  min.  51 

sec. 

6.  1  hr.  3  min.  58  sec. 

7.  1  h.  18  min.  33| 

8.  51  min.  18  sec. 

9.  1  hr.  40  min.  8  sec. 

10.  6  hr.  28  min.  27 

11.  1  h.*  33  min.  27 

sec. 

12.  5  hr.  6  min.  15H 

sec.  A.1C.  at  Cinn. 
4  hr.  53  min.  43 
sec.  A.M.  at  Chi. 


4  k  48  min.  18 

sec.  jL.it.  at  oX. 

Louis. 

13.  12  h,  7  min.  41 

sec.,  at  night,  B. 

4  h.  53  min.  46i 
sec  P.M.,  St.  P. 

2  h.  58  min.  6  sec 
P.M.,  Ast.  Or. 
14-  5  h.  46  min.,  latei 
Rome. 

5  h.  5  min.  82  sec, 
later,  Paris. 

16.  10  h.  58  min.  37 
see.,  gains. 

Art.  454. 

1.  52  ft  9'. 
e.  319  ft.  4'  8". 
3.  23  ft.  10'  9". 

Art.  450. 

;?.  68  ft 

^.  55  ft  10'  8'  2'" 

8"". 
-^  240  ft.  9'  4". 
6.  50  ft.  9'  10"  6". 

Art.  465. 

1.  63  sq.  yd. 

2.  7i  ft  wide. 

3.  61  ft  long. 

4.  152  sq.  yd.  1  sq.ft 
6.  348  sq.  yd.  4  sq.ft 

6.  379i  sq.  rd. 

7.  82  sq.  ch.  2  P. 

8.  427i  sq.  ft 

9.  7  sq.  rd.  1  sq.  yd. 

6  sq.  ft.  88  sq.  in. 

10.  18  ft.  3  in.  width. 

11.  7  ch.  25  1.  length 

12.  18  yd.  2  ft 

13.  58A  sq.  yd. 
24.  48.  planks. 

15.  44  yd. 

16.  260  yd. 

17.  88}  yd. 

18.  81}  yd. 
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19,  $9a54+. 
to,  $106.48. 
gl.  $81^. 
tt,  1146.40. 
tS.  $60.95. 
jf^  1080  tiles. 
«5.  $608.40. 

56,  $65,475. 

^.  21.20H  sqiuurea 
28,  $139.57. 
;^.  $198. 
SO.  $27,378. 
^i.  840  sods. 
J^.  28*  yd. 
SS.  13}  rolls. 
S4.  $71.60. 
J5.  $13,525  +  . 
^^.  11316  ahingleB. 

57.  $25.55. 

5^.  $447,969+. 

Art.  467. 

i.  90  A. 

£,  32  rd.  wide. 

^.  190;  farms. 

4.  .025  A. 

6.  264  rd- 

tf.  $7594.80+. 

7.  \%. 

8.  25  rd. 

9.  $220  less, 
/a  $4000  gain. 

Art.  468. 

i.  80  A. ;  J  Sec 
g,  5760  raUs  ; 

$230.40. 
8,  $340  gain. 
4.  240  A- ;  A  Sec 
6.  120  A.  left ; 

$27.20  gain. 
6.  420  A.  left ; 

$635  gain. 

Art.  474. 

/.  96  CO.  ft. 
2,  108  cu.  ft. 
8,  81  ft. 

4.  221  cu.  ft. 

5.  208  cu.  yd. 


6.  8  en.  jd.  26  eiL  ft 

297  CO.  in. 

7.  7  cu.  yd.  11  en.  ft. 

200  cu.  in. 

8.  5  cu.  yd.  25  cu.  ft. 

9.  IJ  in.,  height 

10,  8  in.,  height 

11,  9  h.  2  in.,  leqgth. 

12,  4840  cu.  ft. 
i^.  12A  Cd. 
7.^  8  ft. 

16,  $13,182+. 

16.  $166.6a 

17.  8  ft. 

18.  80  cans. 

19.  $410,156+. 

20.  24  ft. 

Art.  477. 

2.  31278A:  bricks. 

3.  60  Pet. 

4.  A»^  Pch. 

5.  62006+  bricks. 
e.  $1607.82+. 

7.  $471,661. 

8,  mi^r. 

9.  $3276. 
ia  $423.5a 
11.  2142 ; 
$333.20. 

Art.  481. 

8.  534.     i;?.  $6.14+ 
4,  ml.      13.  $1,064. 

6.  $420.  i5.  13^  ft. 

7.  $15.75.  i^.  62t  ft. 

9.  6  ft.     17.  $9.9a 
ii.  16  in.    18.  $9,425. 
id.  315  board  ft ; 

261^cu.  ft 

20.  $159,365. 

21.  $90. 

22.  396  posts ; 
11880  ft  lumber. 
$274,824,  cost 

Art.  485. 

/.  96  bu. 

2.  160  cu.  ft 

3.  1381  bu. 


5, 
6. 
7. 
8. 
9, 

10. 

11. 
12, 
13. 

14- 
IS. 
16. 
17. 
18. 
19. 
20. 

21. 


2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 

12. 
13. 

14- 

16. 
16. 
17. 
18. 

19. 


3. 

4- 
6. 
6. 
7. 
8. 


15  ft 
91  ft 
3ft 
1081  bn. 
192  bu. 
153{  bu.  potatooi 
57|  bo.  apples ; 
72  bu.  baiiey. 
$1920. 
$173.25. 
$205.066L 
$259J072. 
39Abbl. 
tens. 
L13+. 
tons. 
\7. 

270  tons. 
$1485. 
$1475. 

Art.  490* 

Um  gaL 
6bbL 

404}^cu.ft 
54f  hhd. 
1968f  lb. 
3500ff  gaL 
5  ft.  7|  in. 
716a.l  cu.  in- 
7.4805+  giO. 

%r 

6048  cu.  in. 
•$43.09+  galo. 
4Wgal. 
637^  bu. 
286251b. 
$22,797+. 
814J  cu.  ft 
2852Hgal. 
469.39  +  Im.  Qal 

Art.  493. 

11  lb.  8  oz.  7  pwi 

7ffr. 
13  ft.  12+  o%. 
$75.46875. 
874  oz. 
$57,986+. 
52545  gr. 
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Art.  512. 


g. 


lb. 


S,  $6321. 

4.  £263  28,  6d. 

5.  2912  bcL 

6.  |175. 

7.  1203.49. 
5.  14.076  Id 
9.  $6014.40. 

XO,  $3180.01. 
U.  2  mi.  277  rd. 

Sift 
le.  386|  ft. 
IS  21}  bu. 
i^.  437i  lb. 
15.  123  men. 

i7.  .004  hbd. 
i^.  264}  lb. 
19.  $9896.25. 
ISO.  $677.33JEx. 
Savings, 
$922,661. 
gl.  .52 ;  $45760. 
»2.  $3902.40. 


Art.  515. 

g.  25%. 
S.  25%. 
4-  108%. 

5.  5%. 

6.  14f%. 

7.  ^i. 

8.  5i%. 
^.  62i%. 
10.  73A%. 

ii.  12|%. 
12.  74%. 

i^.  75%. 

i^.  8%. 

i5.  374%. 
i5.  6%. 
17.  1124%. 
i^.  20%. 
i5.  12J%. 
90.  50%. 
fi.  65%. 


Art.  518. 

S.  $360. 
J.  $750. 
i.  91.2  A. 

5.  528  lb. 

6.  690. 

7.  5800. 

8.  .6. 
P.  100. 

10.  $750. 
ii.  $5450. 
i^.  600  bu. 

15.  10080  bbl. 

14.  8000  bu. 
15  4500  bu. 

16.  $3000. 

17.  $78133.33}. 
i^.  $922.25. 

Art.  520. 

£.  2500. 

5.  $6000. 

5.  $1250. 

e.  $7400. 

7.  $3392.86. 

8.  36000. 
d.  $2275. 

10.  900  bu. 
ii.  800. 
12.  325  A. 
i5.  $2480. 
i^.  $375.40. 

15.  $31  pr.  A. 

16.  $45  pr.  bale. 
27.  $4398.55. 

18.  $8750. 

i5.  $3400,lstyr. 
$3570,2dyr. 
20.  $208.33}. 

Art.  530. 

2.  $349. 
^.  $842.40. 
-^.  $636,375. 

5.  $204.86. 

6.  $253.76. 

7.  $1437.60. 


^.  $806.67. 
^.  $144.32. 

10.  $11016. 
ii.  $300. 

Art.  531. 

3.  $208,125. 

4.  $11.31}. 

5.  $  17. 

6.  $6.22}. 

7.  $4.375 ; 
$2.80. 

8.  $.53}. 
$1.06}. 

9.  $.11}  per.lb. 

Art.  532. 

3.  18f  %  gain. 

4.  12}%  loss. 

5.  20%. 

6.  2Sfc. 

7.  14f%. 
^.  24%. 
9.  66}%. 

i^  23%. 

11.  50%. 
i^.  374%. 
i^.  60%. 

Art.  533. 

3.  $9375. 
4'  $8.80. 

5.  $1.50. 

6.  $1414. 

7.  $16666.66}. 
5.  A.  $16000 ; 

B.  $10000. 

Art.  534. 

2.  6.86. 

3.  .75. 

4.  $4.91. 

5.  $.20. 

6.  $244,094. 

7.  $183,334. 
^.  $586.66}. 
9.  $6558.60. 


Art.  536. 

2.  $1.47. 
S.  $150. 

4.  $1.06f, 

5.  $96. 

Art.  547. 

f.  $378,125. 

3.  $82.11. 

4.  $379.40. 

5.  $285.19. 
(?.  $20.18. 

7.  $58417}. 

8.  $96.90. 

Art.  548. 

2.  8}%. 
^.  5%. 

-^.  14%. 
5.  2|%. 

<J.  5%. 
7.  6}%. 

Art.  54i^. 

;?.  $2784. 

3.  $3500. 

4.  $9600. 

5.  $9000. 

6.  $960.40. 

Art.  550. 

2.  $3750. 
^.  $583.33}. 

4.  $25372. 

Art.  551. 

;e.  $4696.65. 

5.  $3182.55. 

4.  $1500. 

5.  $10648. 
e.  $6400.76 

Inv. ; 

$320.04 

Ck>m. 


t.  «iao. 

3.  t.M. 

Art.ST6. 
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Art.  681. 

f.  7fo. 

5,  7%. 

6.  6^. 

6.  %fo  a  month. 

7.  lOA^. 

8.  35^;  161^; 
12i%;  10%. 

9.  100%;  40%; 

■     a8^^;16f%; 

ri.  The  2d  is  IJJ^ 
better. 

Art.  683. 

f .  7  mo.  10  cL 
S,  6  yr.  8  mo. 

4.  7  mo.  6  da. 

5.  3  yr.  4  mo.  24  da. 

6.  m;  20;  16f ; 
13| ;  10  yr. 

7.50;  40;  28f; 

25;   16  yr. 
8.  12\ ;  6J  ;  25  yr. 

Art.  586. 

f.  $428.76. 

5,  $189.15. 

4.  $1176.14.  . 

6,  $100.32. 
e.  $41.99  +  . 

7.  $1495.77. 

8.  $53.38. 
10  $1525.64 

11.  $1540.79. 

12.  $987.23. 
IS.  $1934.84. 
/^  $18142.81. 

Art.  589. 

t.  $464.10. 

5.  $7308. 

4.  $11.30. 

5.  $1161.04« 

6.  $1047.58. 


Art.  697. 

S.  $659.94. 
^  $30.14. 
5.  $162.25. 

Art.  598. 

S.  $312.47. 
S.  $355.16. 

Art.  603. 

;^.  $281.83. 

3.  $102.90. 

^  $1137.61.      • 

5.  $43.65  in  favor  of 

dis. 

6.  $931.20. 

7.  $333.26. 

8.  45VW%. 

9.  $931.88. 

10.  $.05  per  bbl.  more 

profitable  to  buy 
at  $8.75  on  6  mo. 

11.  $3677.75. 

Art.  616. 

2.  $6.27  Bk.  dis. 

$591.23  proceeds. 
S.  $161448. 

4.  $10839  83. 

5.  Mat.  Oct.  30 ; 

81  days  term  of 
dis. ; 
$940.38  proceeds. 

6.  Mat  April  8 ; 

46  days  term  of 
dis.; 
$917.37  proceeds. 

7.  Mat.  Aug.  2 ; 

'tld  days  term  of 

/dis. ; 

$1295.82  proceeds. 

8.  Mat.  Dec.  15  ; 

30  da.  term  of  dis. 
$1281 77  proceeds. 

Art.  617. 

2.  $1434.20. 

3.  $719.61. 


J^.  $1951.03. 
6.  $2291.44. 

6.  $321.46. 

7.  $659.88. 

8.  $368.25. 

Art.  619. 

2.  $188  43  bal.  Jolj 

let. 

3.  $4.90. 

4.  $369.36. 
6.  $327,927. 

Art.  648. 

2.  $34256.25. 

3.  $16856.25. 
J^.  $16843.75. 

Art.  649. 

2,  250  shares. 

3.  220      " 

5.  220      " 

6.  480      " 

7.  200      " 

Art.  650. 

2.  $25500. 

3.  $21100. 

4.  $6980. 

Art.  661. 

2.  8|%. 

J.  8%  bonds  at  110 

%  better. 
^  6^  bonds  at  84 

%  better. 

6.  9f|%- 

6.  5U%. 

7.  8ti%. 

Art.  662. 

2.  621. 

3.  33}%. 

>^.  71f 

5.  $40. 

6.  75 ;  66|. 
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Art.  653. 

i.  $5466.38. 
S,  $268.20. 

4,  $262.66  better  to 

pay  in  currency. 

Art.  654. 

5,  $4000 ;  $4035.87 ; 

t 4109.59. 
7400a 

4.  $1755800. 

6,  Dim.  $26.25. 

G,  $113  per  annum. 

7,  Stock    invest,    is 

$50    better,    or 
f ?  %  yearly. 

5.  $21384  in  N.T.  S. 

6's' 

$42768  U.  S.  5's 
of  81. 
9.  $792. 

Art.  064. 

f.  $42.75. 
S,   $24.06. 

4.  $187.50. 

5.  $156.25. 

Art.  665. 

i.  life, 
s,  \%. 
4.1%. 

Art.  666. 

S.  $13600. 

S.  $8960. 

5.  $22220.77. 

6.  $49147.91. 

7.  $24500. 

^.  $2476658. 
9,   $6.90. 

Art.  675. 

f.  $284.78. 
S.  $1055.30. 


5.  $527.65. 

6.  $5888.57. 

7.  $4416.57. 
^.  $3263.93. 

9.  $1131.12  loss. 
10,  $7200. 

Art.  685. 

S.  $11350. 
S.  $19072.16. 

4.  $401920. 

7.  $25.09. 

8.  $87-38. 

9.  $112.50. 
10.  $226.50. 

ii.  .0228  tax  rate. 
$214.65. 

12,  $410.95. 

13.  $224.37. 
i-^  $178.13. 
15,  $420000. 

Art.  TOO. 

5.  $1566.15. 
4.  $4764.84. 

6.  $5153.24. 

6.  $6388  80. 

7.  $5632.20. 

Art.  701. 

2.  $787.46. 
S  $720. 

4.  $31645. 

5.  451  shares. 

6.  97J%. 

7.  $20108.35. 

Art.  706. 

2.  $2303.25. 

3.  $3317.63. 
6.  $134.78. 
6. 
8. 
9, 

11. 
12, 


2.67. 
1.09. 
$566.50. 
$801.94. 
$4621.16. 
IS.  $5243.80. 
i^.  $3500.40. 


Art.  707. 

2,  £1543  4s.  2d. 

4.  2318.84  marks. 

6.  1664.13  marks. 

7.  31888.83  franca 

8.  12918.75  franca 

Art.  711. 

2.  $179.21. 

5.  5.31  franca 

6.  $4987. 

7.  £1055  12a  4d. ; 
£21  9s.9.7d. 

8.  $32.78  ind.  ex. 

9.  696.874  ^ild.losa 
10.  $12617.08. 

Art.  726. 

2.  $437.50. 

3.  $1706.25. 

4.  $1843.75. 
6.  $123438. 

6.  $6ai8. 

7.  $5775. 

8.  $2376.26  duty. 
$6815.75   oost   in 

currency. 

9.  $1755.89. 
10,  $987.08. 

Art.  733. 

2.  3  mo.  25  da 

3.  6  mo.  26  da  time 

ofCr.; 
June  27, '77  Eq.  time. 

4.  May  5, 1875. 

5.  5  yr.  20  da.  from 
date  of  last  paym't. 

7,  Nov.  26,  Eq.  time. 

8,  73  da  term  of  Cr.* 
Feb  26,  Eq.  time 

9,  Mar.  7,  Eq.  time.; 
$1178.01  cash 

value. 

Art.  734. 

2,  Aug.    19,     1876. 
Eq.  time. 
I  *  3,  June  7, 1876. 


J 
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4.  June  27, 1874 ; 
Dis.  1149.28. 

5.  Apr.  23,  1874. 

6.  $2837.02. 

7.  May  20,  1875i 

Art.  737. 

i^,  Dec.  13,  Eq.  time. 

3.  Dec.  19. 

4.  Jan.  24, 1879. 

Art.  738. 

f.  Mav  18 ; 
$1^.17  due. 

5.  Dec.  5,  1875. 

4.  12069.59. 

5.  Oct.  27 ; 
$2102.58. 

6.  $1272.33. 

Art.  739. 

e,  $2331.65  Sales ; 

{762.83  Charges ; 
1568.82  Net  pro- 
ceeds; 
Bal.  due,  Dec.  27. 
S.  $3966.25  Sales ; 
$412.98  Charges ; 
$3553.27  Net  pro- 
ceeds; 
Eq.  time  Apr.  14, 
1875. 

Art.  767. 

f.  60  bu. 

5.  $100. 

4.  $4.05. 

6.  44|bbl. 

Art.  770. 

S  9  horses. 
^  100  yd. 

5.  16  men. 

6.  96  sheep. 

7.  $5355. 

8.  7  hr.  13J  min. 

9.  855  bu. 


10.  112J  mi 

11.  59|  da. 

12.  $7320. 

13.  9  yd. 

14.  $1H. 

15.  46  A.  134  P. 

16.  $63. 

17.  $10958.90. 

18.  $3.25. 

19.  $89.60. 

20.  $120. 

21.  2  yr.  6  mo. 

Art.  772. 

2.  43^  tons. 

3.  51  weeks. 

4.  482  mi. 
6.  15  da. 

Art.  774. 

2.  $498.08. 

4.  1120  bu. 

5.  $6428.57. 

6.  114A  ream. 

7.  220|  Cd. 

8.  $52.79. 

9.  9  men. 
10.  546  bbL 
li.  2080  lb. 
12.  $100. 

15.  2666054  brick. 

14.  $236.25. 

15.  094!  yd. 

16.  $1728. 

17.  5  da. 

18.  150  yd. 

19.  3  yr.  4  mo.  24  da. 

20.  $11.66|. 

21.  9  men. 
;f^.  8.116  ft 

23.  t4S. 

24.  $53.08. 
.  1.6  mo. + 

Art.  782. 


3.  A's  share  $320. 
B's  '*  $216. 
Ci     "     $184 


4.  A.  $803.45. 

B.  $337.17. 

C.  $40461. 

D.  $682.77. 
6.  A.  $1710. 

B.  $870.20. 

6.  A.  $6000. 

B.  $8402.25. 

C.  $5055.75. 

D.  $3042. 

7.  $5785.20,  the  first, 
$5142.40,    the 

second 

8.  $8516.80  A's  gain; 
$5861.331  B's  *' 
$8205.86f  Cs  " 

9.  $269559.55   Ke- 

sources; 
$26434.55    Lla. 

bilities ; 
$243125  Stock ; 
$125000    Origi- 

nal  capital ; 
$118125  net  gains 
$56700  Ames' 

share  * 
$37800  Lyon's 

share; 
$23625  aark'8 

share. 


Art.  783. 

2.  $2400  Barr ; 
$2666.661  Banks  I 
$2933.33^  Butts. 

3.  $388,704+  A.; 
$249,109+  B.; 
$112,122  C. 

4.  $1344164  A.; 
$2027.836  B. 

5.  $5700  A.; 
$3760  B. ; 
$1340  C. 

6.  $1688.434 

Crane; 
$3868862 

Childs; 
$2012.703  Coa 
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Art.  787. 

i.  $.82. 

5,  |.dO  per  busheL 

4.  $6  gain. 

6,  $6.16. 

Art.  788. 

3.  2  lb.  of  first ; 

2  lb.  of  second ; 
8  lb.  of  third. 

^  1  at  $4 ; 

5  at  $5; 

8  at  iO ; 

lat$8. 
6.  8  bbl.  at  (5| ; 

3  bbL  at  $6 ; 
2  bbl.  at  %n. 

6.  8  gal.  at  $1.20 ; 
8  gal.  at  $1.80  ; 

15  gal.  at  $2.80 ; 
8  gal.  water. 

Art.  789. 

e.  10  cows  at  $82 ; 
10  cows  at  $86 ; 
CO  cows  at  $48. 

5.  10  lb.  at  $.80  ; 
10  lb.  at  $1J30 ; 
70  lb.  at  $1.80. 

4.  12  yd.  at  $8^  ; 

16  yd.  at  $1^. 

5.  150  acres. 


6, 

7. 


8, 

9. 

10. 


11. 
12. 
IS. 
U. 
15. 
16. 

17. 
18. 
19. 


n. 

22. 
23. 


Art.  790. 

t,  80  men,  5  women,  ^Ji,. 

20  boys.  25. 

^.88^  gal.  water. 
^  16,  24,  4,  and  12   26. 

da.  respectively.  27. 


Art.  792. 

1.  72  and  48. 

2.  D's  age  16 ; 
E's  age  24 ; 
Fs  age  84. 

5.  15  bu. 
4.  18  da. 
^.  8^da. 


Starch  $2  a  box ; 
Soap  $8. 
8|da.; 

Blrst  in  26|  da.  ; 
Second  in  40  da. ; 
Third  in  20  da. ; 
$180  share  of  1st; 
f  120  share  of  2d ; 
$240  share  of  8d. 
14  bbl.  at  $10 ; 
6  bbl.  at  $7. 
16min.  21^  sec. 

past  3  o'clock. 
Wheat  $1.88  J  per 

bu.; 
Oats  $.50  per.  bo. 
8da. 
$347.71. 
50  ba. 

27%  nearly. 
$7384A  younger ; 
$11076||  elder. 
146f  ft. 
$800. 

$960  first; 
$720  second ; 
$840  third. 
$1570.81. 
6061b. 
Oct.  26, 1875. 
$37489.998; 
$33845; 
$27359.999; 
$25106.82. 
$1.60. 
^  geese ; 
58  turkeys. 
$5700. 

$282.24  Sim.  Int. ; 
$2202.34  Amt. ; 
$295.56  Com.  Int. ; 
$2215.56  •*  Amt.; 
$1673.93+  Pres- 
ent Worth ; 
$246.07  True  Dis. ; 
$283.20  Bk.  Dis. ; 
$1636.80  Proc'ds; 
$2252.199  Face. 


28.  $315.79. 
$47369. 
$710.52. 

29.  $900,  July  28. 

30.  $.97}. 

31.  $10665.80  in  U.  S 

6's,  5-20. 
$21331.60  in  U.  a 
5's  of  '81. 

32.  A.  3600  bu.; 

B.  1200  bu.; 

C.  1200  bu. 

33.  $1.72. 

.?^.  A. 

35  $5614.27    Net 
Proceeds. 
July  10,  Eq.  timet. 

36.  $6400  M.'s  Cap. ; 
15  mo.  N.'s  time. 

37.  $2023.22;  Apr.  34. 

38.  $2244.66. 

Art.  802. 

2.  1369 ;  1764  ; 
8136 ;  5625. 

3.  3375  ;  5882 ; 
74088 ;  157464. 

^  3969  ;  110592  ; 
1048576 ;  248832- 

T'-  iifi^ ;  Hi*- 

8.  645.16. 

9.  1191016. 
10.   1958^^. 

12.  .00116964. 

13.  .015625. 

U.  46733.803208. 

15.  .06552881427449a 

16.  38169|f. 

17.  16.60561. 

18.  24.76099. 

19.  .000000250047* 

20.  1520875. 

21.  2023^^. 

22.  5.887. 

23.  640000. 

2^.  2540.0390625. 
25-  125.      26.  1200. 
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Art.  803. 

5.  1764. 
4.  2304. 

6.  3136. 

e.  9604. 

7.  15626. 

8.  11025. 

9.  50625. 
m  38809. 
11.  116964. 

J?.  39304. 

4.  110592. 

5.  262144. 

6.  857375. 

7.  1953125. 

Art.  810. 

;?.  8;  16;  24; 

81. 
S.  9;  14;  21; 

15. 

Art.  813. 

f .  85. 

4.  242. 

5.  9a 

e,  115. 

7.  109. 

^.  997. 

9.  1432. 
i(?.  5464. 
le.  «. 
i^.  If. 

i5.  .035. 
i^.  14.0048+. 
i7.  1.5005 +  . 
18.  7.625. 
ia  4.213 +. 
SO.  103.9. 
^i.  59049. 
«^.  3.0000165-f . 
SS.  5.656a54+. 
U'   1.5411. 
es.   .91287+. 
te.  .04419. 


^  A.* 
f.  1. 


fS7.  86.37. 
^^.  1.50748 +. 
S9,  64. 
^. 

32.  1.78 +. 
,J,J.  72. 
^^  90. 
S6.  480.8827. 

Art.  815. 

1.  1008  ft 
^.  240.33  rd. 
5.  62  rd. 
^.  200.56  rd. 

5.  146i  Id. 

6.  $187J30. 

Art.  819. 

S.  25. 
^.  55. 

5.  101. 

6.  165. 

7.  1015. 
^.  1598. 

10. 
11. 

IS.  i.'42+. 

15.  34. 
i^.  .45. 
i5.  2.84. 

16.  4624. 
i7.  .0809. 
18.  .7936. 
iP.  5.78+. 
m  U. 
;?i.  ^569. 
;^^.  1. 

28.  14.75.  s 
^.^  60.a 

Art.  821.  ' 

1.  8  ft. 

2.  8  ft. 
^.  2  ft. 

4. 12150  sq.  ft. 
5.  5  ft.  8+  in. 
e.  9  ft.  5.3  + in. 
7.  8  ft  1.4  in. 


Art.  822. 

2.  274 

S.  82. 

>^  548. 

5.  1.05+. 

Art.  829. 

S.  8.       5.  149. 

4.  17.     7.  16. 

5.  83.     8.  7i}. 

Art.  830. 

;?.  2.       .5.  4 
^.  2.       e.  1%. 

4.  I.       7.  A. 

Art.  831. 

2.  9. 

5.  15. 
^.4 

5.  27. 

6.  11  yr. 

Art.  832. 

2.  600. 

5.  154. 

-^.  125000. 

6.  78. 

e.  57900  ft 

Art.  840. 

i  Wa. 

6.  3. 

6.  $524288. 

7.  $315,619  +  . 

8.  $10485.76. 

Art.  841. 

2.  i.      4-  6. 
5.  5.       6.  8. 

Art.  842. 

2.  9. 
5.  7. 
4.  8. 


Art.  843. 

5.  765. 

tit- 

6.  If 

7.  2. 

8.  280. 

9.  $1023. 
m  $531440. 

Art.  863. 

S.  $3819.75. 

4.  $1292.31. 

5.  $3625. 

6.  6  yr. 

7.  7%. 

^.  $375.30. 

Art.  854» 

^.  $300. 

4>  $3907.665+. 

5.  $1182.05  +  . 

6.  $3725.87  +  . 

7.  $629,426+. 

Art.  882. 

2.  600  sq.  ft. 

5.  42Vt  sq.  ft. 
^.  22  A.  6  sq. 

ch.  13.45P. 

6.  $449.07. 

6.  $147. 

7.  210  sq.  ft. 

Art.  883. 

2.  4J  ft 

5.  13  in. 
^  28  rd. 

a.  672  id.  5A 

yd. 

6.  8i  ch. 

7.  50  rd. 

Art.  884. 

2.  111.80  sq.  ft 

3.  8  sq.  ft.  1.7 

sq.  in. 

4.  13  A.  41.76 

P. 
6.  849.07  sq.  ft 
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Art.  886. 

S.  39  ft. 

5,  25  ft.  7.84  in. 

4.  33.97  ch. 

6.  28  ft.  8.86  in. 

Art.  887. 

;f.  45  yd. 

5,  19  ft.  2.5  in. 
4*  360  ft.  6f  in. 
5.  20  ft. 

Art.  898. 

e.  84  sq.  ft. 
S,  ty\  A. 

Art.  899. 

2.  11178  sq.  ft. 
S,  28|  sq.  ft. 
^  2  A. 

Art.  900. 

f.  213  sq.  ft. 

8,  17  A.  8  ch.  8.4  P. 

Art.  904. 

5.  16  ft.  10.98  in. 
^  5  *•.  10.67  in. 

6,  5  ft. 

e.  7  ft  3.96  in. 

Art.  905. 

4.  318.3  A.  + 

5.  114.59  A. 

Art.  906. 

S.  7  rd. 

4.  19.098  ft.  Diam. 
59.998  ft.  areum. 

Art.  907. 

e.  141.42  ft. 

5.  23.4  yd.  + 
^  7.07  ft.  + 

Art.  908. 

e.  32.98  sq.  ft.  + 
S,  796.39  sq.  ft. 
4.  I  A.  75.62  P.  land. 
78.54  P.  water. 


Art.  909. 

£.84 
S'  28. 

6.  S  lb.  13.7  oz. 

Art.  910. 

5.  369  id.  L. ; 
123  rd.  W. 

6.  3.5  in. 

7.  221 ;    288 ;    and 

255  ft. 

8.  $75. 

9.  126.78  rd. 

Art.  911. 

1.  $185.53. 
-^.  35.35  ft.  + 

3.  403.7  rd.  + 

4.  $5812.50. 

5.  $32.40. 

6'.  28.66  P.  + 

7.  5  A. ;  or  twice  as 

large. 
€.  $724.76. 
9.  20  ft. 
ia  98  A.  28  P. 

11.  14.645  ft. 

12.  294 rd.;  46.36 rd. 

13.  14  A.  150.04  P. 
/^  6in. 

Art.  918. 

4,  207.84  sq.  ft. 
5-  168|  sq.  ft. 

6.  263.89  sq.  ft. 

7.  301.177  sq.  a 

Art.  919. 

5.  274|  CD.  ft. 
4^  $27. 

5.  73.68  cu.  ft. 

6.  $53.63. 

Art.  925. 

2.  824  67  sq.  ft 

3.  429}  sq.  ft. 

4.  512.9  sq.  ft 

5.  $25. 


Art.  92G. 

5.  89.27  cu.  ft. 
4.  $29.28. 

6.  192000  cu.  ft.  vol 
22284.6  sq.  ft 

surface. 

Art.  927. 

2.  845  sq.  ft 

3.  256|  sq.  yd. 

Art.  928. 

2.  58.1196  cu.  ft 

3.  88i  cu.  ft 

4.  64.99  cu.  ft 

Art.  932. 

2.  28.27  sq.  ft 
12.57  sq.  ft 

Art.  933. 

2.  8cu.ft.313.2cu.in. 
623.6  cu.  yd. 

Art.  934. 

2.  10  ft ;  15  ft. ;  and 

20  ft. 

3,  24  ft.;  82  ft;  and 

40  ft 

Art.  936. 

1.  13.228  ft.  edge. 
2315.03  cu.  ft  ToL 

2.  11  ft.  7  in. 

3.  1494.257  gal. 

4.  $5.46. 

5.  576  ft. 

6.  17.32  in. 

7.  40  sq.  ft  7f '. 

8.  lcu.ft.vol.ofcnhi> 
leu.  ft  659cu.  iii. 

vol.  of  sphere. 
P.  9  lb. 

10.  6  hr.  26.4  mm* 

11.  12  ft.  6.79  in. 

12.  63.865  bu. 

Art.  937. 

2.  99.144  gal. 
13.  120.09  gaL 


i 


> 


YB 


I 


I(i59! 


1 

*  1, 


